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FOREWORD 


This  report,  prepared  by  the  U.S.  Army  Quartermaster  Corps,  is  the 

SEVENTH  IN  A  SERIES  OF  ANNUAL  REPORTS,  PRESENTING  INFORMATION  ON  THE 

STATUS  OF  Applied  Environmental  Research  within  the  Department  of  the 
Army.  Accomplishments  achieved  during  the  period  10  June  i960  to  10 
June  1961  are  summarized  in  fulfillment  of  responsibility  for  primary 
cognizance  for  research  and  development  in  the  field  of  Applied  Environ¬ 
mental  Research,  assigned  to  The  Quartermaster  General  by  Department  of 
THE  Army  Memorandum,  10  June  19^9>  File  CSGLD/F1  28507,  Subject;  Assign¬ 
ment  OF  Research  and  Development  Cognizance  in  the  Fields  of  Cryological 
Phenomena,  Meteorology,  and  Environmental  Research  (Appendix  l),  and 
EXTENDED  BY  D/F,  3^  JUNE  195^^  FiLE  G4/F2  419^9,  SUBJECT:  TRANSFER  OF 

Six  Army -wide  Environmental  Research  Projects  to  The  Quartermaster  General 
(Appendix  2).  This  report  on  Applied  Environmental  Research,  as  defined 
IN  THE  Memorandum  referenced  above,  is  prepared  in  complicance  with  R&.D 
Directive  No.  21,  O/CR&D,  24  May  i960  (Appendix  3). 

The  assistance  of  the  Chemical  Corps,  Corps  of  Engineers,  Ordnance 
Corps,  Medical  Corps,  Signal  Corps,  and  Transportation  Corps  is  grate¬ 
fully  acknowledged. 


THE  APPLIED  ENVIRONMENTAL  RESEARCH  PROGRAM  OF  THE  DEPARTMENT  OF  THE  ARMY 


1.  Introduction 


This  report  is  the  annual  accounting  by  the  Quartermaster  Corps  of 
ITS  stewardship  of  Applied  Environmental  Research  within  the  Department 
OF  THE  Army.  This  stewardship  is  exercised  by  the  Quartermaster  Corps 

UNDER  its  primary  COGNIZANCE  FOR  THE  FIELD  AS  DEFINED  AND  ASSIGNED  BY  THE 

General  Staff,  U.S.  Army  (Appendix  1). 

Applied  Environmental  Research  is  a  form  of  military  geography — the 

STUDY  OF  the  ENVIRONMENT  POINTED  TOWARD  THE  SOLUTION  OF  LOGISTICAL  PROB- 
LEMS.  A  SEARCHING  EXAMINATION  OF  THE  ENVIRONMENT  IS  NECESSARY  FOR  ADEQUATE 
DESIGNING,  REALISTIC  TESTING,  DEVELOPMENT  OF  SOUND  FIELD  DOCTRINE,  AND 
SUCCESSFUL  ACTION  OF  MEN  IN  THE  FIELD.  ThE  ENVIRONMENT  MUST  BE  TAKEN 
INTO  CONSIDERATION  BY  SCIENTISTS  AND  ENGINEERS  IN  LAUNCHING  THE  MOST 
MODERN  ROCKET  IN  FLORIDA  OR  CALIFORNIA,  AS  WELL  AS  BY  SMALL  GROUPS  OF 
SOLDIERS  CONDUCTING  GUERR I LL A  W ARF ARE  IN  DIM  TROPICAL  FORESTS.  SUCCESS 
OF  THE  LAUNCHING  OR  OF  THE  GUERRILLA  ACTION  DEPENDS  IN  PART  UPON  THE  DEGREE 
TO  WHICH  ENVIRONMENTAL  FACTORS  HAVE  BEEN  CONSIDERED  IN  PRIOR  DEVELOPMENT 
OF  MATERIEL  AND  DOCTRINE. 

The  ENVIRONMENTAL  RESEARCH  AND  DEVELOPMENT  PROGRAM  OF  THE  ArMY  IS 
CARRIED  OUT  BY  ALL  TECHNICAL  SERVICES  AND  USCONARC ,  INDIVIDUALLY  AND 
THROUGH  COOPERATIVE  EFFORT.  COORDINATION  IS  ACHIEVED  THROUGH  MEETINGS 

OF  THE  Army  Committee  on  Environment  on  which  all  Technical  Services  are 
represented;  the  Army  Scientific  Advisory  Panel;  and  the  Army  Research 
Office,  Office  of  the  Chief  of  Staff.  In  addition,  there  is  frequent 

EXCHANGE  OF  IDEAS  THROUGH  CONFERENCES  AND  CORRESPONDENCE  AT  ALL  LEVELS. 

Two  MAJOR  ASPECTS  OF  ARMY  ENVIRONMENTAL  RESEARCH  AND  DEVELOPMENT  CAN 
BE  distinguished:  THE  FIRST  IS  DEVOTED  TO  DISCOVERING  THE  NATURE  OF  THE 

environment;  the  second  is  devoted  to  developing  MATERIEL  THAT  WILL 
FUNCTION  PROPERLY  UNDER  ALL  ENVIRONMENTAL  STRESSES  IN  PROTECTING  SOLDIERS 
AND  HELPING  THEM  ACHIEVE  SUCCESS  IN  BATTLE.  OBVIOUSLY  THESE  TWO  ASPECTS 
OF  STUDY  ARE  MUTUALLY  DEPENDENT.  ThERE  IS  NOT  ALWAYS  A  SHARP  LINE  OF 
DEMARCATION  BETWEEN  THEM,  THOUGH  MOST  OF  THE  RESEARCH  IN  THE  FIRST 
CATEGORY  IS  DONE  BY  EARTH  SCIENTISTS  (GEOGRAPHERS,  CLIMATOLOGISTS, 
METEOROLOGISTS,  SOIL  SCIENTISTS,  ECOLOGISTS,  ETC.),  WHILE  THAT  OF  THE 
SECOND  IS  MORE  LIKELY  TO  BE  DONE  BY  ENGINEERS.  AlL  THE  TECHNICAL  SERVICES 
ARE  COMMITTED  TO  DEVELOPMENT  AND  TESTING  OF  MATERIEL  AND  ITS  USE  BY 
SOLDIERS  UNDER  ALL  ENVIRONMENTS;  RESEARCH  ON  THE  ENVIRONMENT  PER  SE,  ON 
THE  OTHER  HAND,  IS  CARRIED  OUT  BY  THE  QUARTERMASTER  CORPS  UNDER  ITS 
PRIMARY  COGNIZANCE,  THOUGH  MAJOR  CONTRIBUTIONS  IN  CERTAIN  ASPECTS  ARE  MADE 
BY  OTHER  Technical  Services. 

In  CARRYING  OUT  THEIR  RESEARCH  RESPONSIBILITIES,  ARMY  SCIENTISTS 
DRAW  UPON  ALL  AVAILABLE  SOURCES  OF  INFORMATION  AND  MUST  BE  AWARE  OF  NEW 
AND  IMPORTANT  DEVELOPMENTS  IN  THEIR  FIELDS  IN  THIS  COUNTRY  AND  THROUGHOUT 


THE  WORLD.  PROFESSIONAL  JOURNALS  ARE  A  MAJOR  SOURCE  OF  INFORMATION; 

IN  ADDITION,  CONTACTS  ARE  MAINTAINED  WITH  OTHER  SCIENTISTS  THROUGH 
ATTENDANCE  AT  SCIENTIFIC  MEETINGS,  EXCHANGE  AGREEMENTS,  CORRESPONDENCE, 
AND  VISITS  TO  SCIENTIFIC  INSTITUTIONS.  FOR  EXAMPLE,  DURING  THE  PAST  YEAR 

THE  International  Geographical  Congress  at  Stockholm  was  attended  by  a 
NUMBER  of  earth  SCIENTISTS  FROM  THE  DEPARTMENT  OF  THE  ARMY.  Fi VE  ArMY 
geographers  and  CLIMATOLOGISTS  PRESENTED  PAPERS  AT  THE  CONGRESS  AND  ONE 
WAS  RE-ELECTED  TO  SERVE  AS  CHAIRMAN  OF  ONE  OF  THE  WORDWIDE  SCIENTIFIC 
COMMISSIONS  DURING  THE  NEXT  FOUR  YEARS.  BY  MAINTAINING  THEIR  STATUS  AS 
AN  ACTIVE  PART  OF  THE  SCIENTIFIC  COMMUNITY,  ARMY  SCIENTISTS  ARE  ABLE 
TO  BUILD  AND  MAINTAIN  A  STAFF  OF  COMPETENT  PERSONNEL,  SECURE  THE  COOPER¬ 
ATION  OF  OUTSTANDING  AUTHORITIES  FOR  CONTRACT  WORK,  KEEP  THEIR  OWN 
RESEARCH  UP-TO-DATE  WITH  RECENT  DEVELOPMENTS,  AND  AVOID  WASTEFUL  DUPLI¬ 
CATION  OF  WORK  THAT  HAS  ALREADY  BEEN  DONE  ELSEWHERE. 

The  main  body  of  this  report  gives  an  account  of  the  principal 

RESEARCH  EFFORTS  OF  THE  PAST  YEAR.  ACCOMPLISHMENTS  DURING  THIS  TIME 
GIVE  PROMISE  OF  VALUABLE  ADDITIONS  IN  SUBSEQUENT  YEARS.  COMPREHENSIVE 
CLIMATIC  ATLASES,  RECENTLY  PUBLISHED,  OF  TEMPERATURE  FREQUENCIES  IN  THE 
COLDER  PORTIONS  OF  THE  NORTHERN  HEMISPHERE  WILL  BE  FOLLOWED  BY  OTHERS  OF 
TROPICAL  AND  DESERT  REGIONS;  NEW  TECHNIQUES  OF  TERRAIN  ANALYSIS  WILL  BE 
GIVEN  FURTHER  APPLICATIONS;  ON-THE-SPOT  INVESTIGATIONS  OF  DIFFICULT 
ENVIRONMENTS  WILL  BE  EXTENDED  TO  OTHER  TYPES  OF  AREAS;  AND  FROM  MANY 
OTHER  ANGLES,  SOME  NOT  YET  CONCEIVED,  THE  UNLIMITED  PROBLEMS  OF  THE 
ENVIRONMENT  WILL  BE  ANALYZED,  BROUGHT  TO  FOCUS  UPON  ARMY  PROBLEMS, 
DIGESTED  INTO  USABLE  DOCUMENTS  AND  MANUALS,  AND  INCORPORATED  INTO  THE 
DESIGN  AND  USE  OF  ARMY  MATERIEL. 


2. 


Chemical  Corps 


The  Chemical  Corps  continued  its  program  of  environmental  testing  at 

SITES  LOCATED  IN  EACH  OF  THE  FIVE  MAJOR  WORLD  CLIMATES.  THESE  SITES  ARE 

administered  from  the  U.S.  Army  Chemical  Corps  Proving  Ground,  Dugway 
Proving  Ground,  Dugway,  Utah.  They  are  located  at  Fort  Greely,  Alaska — 
Arcticj  Yuma  Test  Station,  Arizona — Desert;  Camp  Century,  Greenland  — 
Polar;  Fort  Clayton,  Canal  Zone — Tropic;  and  Army  Chemical  Center,  Mary¬ 
land  — Temperate. 

In  October  i960,  official  transfer  of  the  Polar  team  was  made  from 
Camp  Tuto  on  the  edge  of  the  icecap  to  Camp  Century,  138  miles  toward  the 

INTERIOR  OF  GREENLAND.  HERE  THE  U.S.  ARMY  CHEMICAL  CoRPS  POLAR  ENVIRON¬ 
MENTAL  Test  and  Research  Team  shares  with  other  military  research  agencies 

A  FACILITY  COMPLETELY  BELOW  THE  ICECAP  SURFACE  AND  HOUSED  IN  TUNNELS 
WITHIN  THE  SNOW.  FIGURE  1,  WHICH  SHOWS  A  LABORATORY  AND  ITEMS  IN  STORAGE, 
ILLUSTRATES  THIS  UNIQUE  INSTALLATION. 

As  ESTABLISHED  BY  ARMY  REGULATIONS,  THE  ENVIRONMENTAL  TESTING 
PROGRAM  PROVIDES  ASSURANCE  THAT  CHEMICAL  CORPS  MATERIEL  HAS  AN  ALL- 
WEATHER  CAPABILITY.  The  PROGRAM  DETERMINES  THE  ABILITY  OF  THE  ITEMS 
TO  WITHSTAND  STORAGE  AND  TO  FUNCTION  ADEQUATELY  IN  WORLDWIDE  ENVIRON¬ 
MENTS.  There  are  currently  30  items  in  the  test  program. 

Chemical  Corps  personnel  took  part  in  Operation  LEAD  DOG  60  which 
WAS  administered  by  the  U.S.  Army  Transportation  Corps.  The  objective 
of  Chemical  Corps  participation  was  to  test  various  chemical,  biological, 

AND  radiological  ASPECTS  OF  THE  APPROACH  MARCH  IN  THE  POLAR  ENVIRONMENT. 

Among  the  problem  areas  studied  was  the  effectiveness  of  existing  CBR 


Figure  1:  Chemical  Corps  Installation  in  Ice  Tunnel  at 
Camp  Century 
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DEFENSIVE  EQUIPMENT.  THE  EFFECT  OF  LONG-CONTINUED  WEARING  OF  PROTECTIVE 
MASKS  UPON  PERSONNEL  WAS  EVALUATED;  THE  UTILITY  OF  SIGNALING  SMOKES  DUR¬ 
ING  PERIODS  OF  "overcast  WHITEOUT"  WAS  STUDIED;  AND  THE  EFFICIENCY  OF 
COLLECTIVE  PROTECTOR  FILTER  UNITS  WAS  DETERMINED. 

Special  tests  of  a  new  automatic  field  alarm  were  made  at  the  Arctic 
AND  Desert  Test  Sites  in  collaboration  with  Chemical  Research  and  Devel¬ 
opmental  Laboratories.  Data  obtained  resulted  in  redesign  of  deficient 

FEATURES  OF  THE  ALARM. 

Continued  emphasis  was  placed  on  studies  of  behavior  of  toxic  agents 

UNDER  ARCTIC  CONDITIONS.  ThE  SPECIAL  PROBLEM  OF  CONT AM  1 NATED  'SNOW  "PICKUP" 
ON  CLOTHING  WAS  EXPLORED.  IT  WAS  FOUND  THAT  CERTAIN  TYPES  OF  SHOE  COVERING 
WERE  SUPERIOR  TO  OTHERS. 

Special  tests  were  conducted  at  the  Tropic  Site  to  evaluate  humid- 

heat  CONDITIONS  ON  PROTECTIVE  MASKS  AND  THE  CANISTERS  USED  WITH  THEM. 

Because  the  adsorbent  material  in  the  canister  adsorbs  moisture  as  well 
AS  adsorbing  and  neutralizing  toxic  AGENTS,  TROPIC  TESTS  ARE  SPECIALLY 
S I GN I F I  CANT . 

Standard  tests  have  led  to  many  modifications  of  materiel.  Since 

THESE  TESTS  ARE  CONDUCTED  AT  ALL  ENVIRONMENTAL  SITES,  RESULTS  ARE  APPLIC¬ 
ABLE  IN  ALL  ENVIRONMENTS.  AN  EXAMPLE  OF  AN  ACTIONABLE  RESULT  OF  TESTING 
PERTAINS  TO  THE  M3A3  SMOKE  GENERATOR.  IT  WAS  FOUND  AT  ONE  SITE,  AND  CON¬ 
FIRMED  AT  OTHERS,  THAT  THE  PRESSURIZING  VALVE  WAS  DEFECTIVE  AND  THE  VALVE 
HAS  BEEN  REDESIGNED. 
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3 •  ^ ORPS  OF  Engineers 


A.  Army  MoBtLiiY  Research  Center 

The  U.S.  Army  Engineer  Waterways  Experiment  Station^,  operating 
under  Project  8S70-05-001^  Trafp i cab i l i ty  and  Mobility  Research,  is 

CONDUCTING  STUDIES  OF  OFF-ROAD  MOVEMENT  OF  MILITARY  VEHICLES  UNDER  THE 
TWO  GENERAL  SUBJECTS,  TR AFF I C AB I L I TY  AND  VEHICLE  MOBILITY  RESEARCH. 

TRAFF 1 CABl L I TY  STUDIES  ARE  DIRECTED  TOWARD  THE  DEVELOPMENT  OF  INSTRU¬ 
MENTS  AND  TECHNIQUES  FOR  DIRECT  OR  REMOTE  MEASUREMENT  OF  THE  ABILITY  OF 
THE  VARIOUS  MATERIALS  OF  THE  EARTH*S  SURFACE  TO  SUPPORT  THE  MOVEMENT  OF 
MILITARY  VEHICLES  UNDER  ALL  ENVIRONMENTAL  CONDITIONS.  Tr AFF I C AB I L I T Y 
RESEARCH  WAS  EXPANDED  DURING  THE  YEAR  TO  INCLUDE  THE  INVESTIGATION  OF 
ELECTROMAGNETIC  MEANS  OF  ESTIMATING  TR AF F I C AB I L I T Y  FROM  THE  AIR.  A  NEW 
FACILITY  WAS  BUILT  FOR  THIS  PURPOSE  AND  A  TEST  PROGRAM  UTILIZING  THE 
INFRARED  PORTION  OF  THE  ELECTROMAGNETIC  SPECTRUM  WAS  INITIATED. 

Mobility  research  is  aimed  at  developing  fundamental  knowledge  of 

THE  relations  BETWEEN  THE  DYNAMIC  LOADING  OF  SOIL  AND  SNOW  BY  GROUND 
VEHICLES  AND  THE  BEHAVIOR  OF  THESE  MATERIALS  UNDER  SUCH  LOADING.  ThIS 
knowledge  WILL  PROVIDE  BASES  FOR  THE  RATIONAL  DESIGN  OF  COMBAT  VEHICLES 
WITH  MAXIMUM  CROSS-COUNTRY  CAPABILITY  IN  SPECIFIED  ENVIRONMENTS  WHILE 
FULFILLING  STIPULATED  REQUIREMENTS  IN  ARMOR  AND  FIREPOWER. 

Mobility  research  during  the  past  year  dealt  primarily  with  the  motion 
OF  a  pneumatic  tire  through  SAND  AND  THE  DISTRIBUTION  OF  PRESSURES  UNDER 
PNEUMATIC  TIRES  AT  THE  SURFACE  OF  CONTACT  WITH  SOILS. 

B.  Military  Evaluation  of  Geographic  Areas 


R  AND  D  Task  8S71 -05 -001 -06,  Military  Evaluation  of  Geographic 
Areas,  which  is  conducted  at  the  U.S.  Army  Engineer  Waterways  Experiment 
Station,  has  as  its  principal  objectives  a  study  of  correlations  between 
environmental  characteristics  and  military  performance,  and  the  develop¬ 
ment  OF  SYSTEMS  FOR  DESCRIBING  AND  COMPARING  AREAS  IN  RESPECT  TO  THOSE 
environmental  properties  AFFECTING  MILITARY  ACTIVITIES.  ThE  MAJOR  OBJEC¬ 
TIVE  THEN  IS  TO  DEVELOP  METHODS  OF  CLASSIFYING  AND  COMPARING  GEOGRAPHIC 
AREAS  IN  TERMS  OF  THE  EFFECT  OF  THE  NATURAL  AND  MAN-MODIFIED  ENVIRONMENT 
UPON  MILITARY  ACTIVITIES.  TO  ACCOMPLISH  THESE  OBJECTIVES,  WORK  THUS  FAR 
HAS  BEEN  DIRECTED  INTO  THREE  PRINCIPAL  LINES  OF  APPROACH: 

(1)  A  SURVEY  OF  VARIOUS  SOURCES  OF  INFORMATION  TO  DETERMINE  THE 
STRESSES  IMPOSED  BY  ENVIRONMENT  BOTH  IN  WAR-TIME  OPERATIONS  AND  IN  PEACE¬ 
TIME  MANEUVERS  AND  TESTS.  SOURCES  INCLUDE  WAR-TIME  OPERATIONAL  RECORDS, 
TEST  REPORTS,  MANEUVER  REPORTS,  AND  LIAISON. 

(2)  Development  of  qualitative  objective  classification  systems 
FOR  various  ENVIRONMENTAL  FACTORS  SUCH  AS  SOILS,  SURFACE  GEOMETRY,  VEGE¬ 
TATION,  HYDROGRAPHY,  AND  CLIMATIC  CHARACTERISTICS,  SO  THAT  AREAS  CAN  BE 
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MAPPED  IN  CONSISTENT  AND  MEANINGFUL  WAYS.  ThESE  SYSTEMS  WILL  PROVIDE 
RATIONAL  BASES  FOR  APPLYING  OPERATIONAL  EXPERIENCES  IN  ONE  AREA  TO  OTHER 
LIKE  AREAS. 


(3)  Analysis  and  comparison  with  other  areas  of  the  world  of 

THE  ENVIRONMENTS  OF  TESTING  SITES  AT  YUMA^  FORT  ChuRCHILL  AND  FORT  GrEELY; 

and  the  Canal  Zone^  to  determine  how  representative  they  are  of  desert^ 

ARCTIC  OR  SUBARCTIC;  AND  TROPICAL  AREAS;  RESPECTIVELY. 

The  determination  of  militarily  significant  environmental  factors 
HAS  included  an  EXTENSIVE  STUDY  OF  WORLD  WaR  I !  AND  KOREAN  WaR  OPERATIONAL 
records  of  troop  UNITS;  AND;  TO  A  LESSER  EXTENT;  A  STUDY  OF  MANEUVER 
REPORTS;  USER  TEST  REPORTS;  AND  OTHER  MILITARY  RECORDS.  ThE  DEVELOPMENT 
OF  UNIVERSAL  CLASSIFICATION  SYSTEMS  FOR  DESCRIBING  AND  COMPARING  AREAS 
IS  BEING  ACCOMPLISHED  THROUGH  STUDIES  OF  THE  TESTING  SITES  NAMED  ABOVE. 

Field  studies  of  the  terrain  characteristics  of  these  testing  sites  have 

BEEN  made  and  REPORTS  PREPARED  THEREON.  CLIMATIC  STUDIES  OF  THESE  SITES 
had  already  BEEN  MADE  BY  THE  QUARTERMASTER  CORPS  WHICH  IS  COOPERATING 

WITH  THE  Corps  of  Engineers  in  conducting  climatic  analog  studies  com¬ 
paring  THESE  TEST  SITES  WITH  OTHER  WORLD  AREAS.  TERRAIN  ANALOG  STUDIES 
ARE  BEING  MADE  BY  VARIOUS  CE  ORGANIZATIONS  AND  BY  UNIVERSITIES  UNDER 
CONTRACT.  Major  progress  in  the  development  of  suitable  terrain  class¬ 
ification  SYSTEMS  HAS  BEEN  MADE  IN  RESPECT  TO  VEGETATION  AND  TERRAIN  GEOMETRY. 

Studies  to  develop  suitable  classification  systems  for  hydrologic  char¬ 
acteristics  AND  surface  roughness  ARE  IN  PROGRESS. 

A  STUDY  IS  presently  UNDER  WAY  TO  SELECT  AND  MAKE  GROUND  MEASUREMENTS 
ON  DESERT  TERRAIN  TESTING  COURSES  FOR  THE  OvERLAND  TraIN  AT  YUMA;  UNDER 
A  COOPERATIVE  PROGRAM  WITH  THE  TRANSPORTATION  CORPS.  ThIS  STUDY  WILL 
UTILIZE  AND  TEST  THE  TERRAIN  CLASSIFICATION  AND  MAPPING  TECHNIQUES 
DEVELOPED  UNDER  THE  OVER-ALL  PROJECT.  IT  IS  EXPECTED  THAT  THE  DETAILED 
OBSERVATIONS  BEING  MADE  ON  THESE  TEST  COURSES  WILL  BE  OF  GREAT  VALUE  IN 
ANALYZING  CAUSE-EFFECT  RELATIONSHIPS  DURING  THE  TESTS  ON  THIS  EXPERIMENTAL 
VEH I CLE . 
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c. 


Climatic  and  Atmospheric  Physics 


The  U.3.  Army  Cold  Regions  Research  and  Engineering  Laboratory, 
OPERATING  UNDER  PROJECT  8S66-02-001,  COLD  REGIONS  RESEARCH,  HAS  A  CONTRACT 

WITH  THE  University  or  Michigan  to  study  visibility  in  snow-dominated 
REGIONS.  The  contractor  CONDUCTED  FIELDWORK  AT  KEWEENAW  FlELD  STATION 
(KFS)  FOR  ABOUT  6  WEEKS,  MEASURING  AND  RECORDING  LIGHT  FLUCTUATIONS,  AIR 
TEMPERATURE,  AND  V/INDSPEED  PROFILES. 

The  study  of  Atmospheric  Shimmer  by  the  University  of  Michigan  con¬ 
tinued  ALONG  TWO  lines:  (1)  ANALYZING  DATA  FROM  THE  1959-60  SEASON  AT 
KFS  AND  (2)  INSTALLING  AND  TESTING  EQUIPMENT  TO  BE  USED  DURING  THE  1960- 
6l  SEASON  AT  THE  M I CROMET EOROLOG I C AL  FIELD  STATION  AT  WiLLOW  RuN  AIRPORT, 

Michigan.  Correlation  between  scintillation  percent  modulation,  tempera¬ 
ture  DIFFERENCE,  WINDSPEED,  AND  WIND  DIRECTION  RELATIVE  TO  THE  OPTICAL 
PATH  WAS  INVESTIGATED.  THE  DEPENDENCE  OF  SCINTILLATION  INCREASED. 
STABILITY  WAS  STUDIED. 

Snow  blowing  and  drift-control  have  been  actively  studied  during  the 

REPORT  period  WITH  EXPERIMENTAL  SNOW  FENCES  AT  KFS,  THEORETICAL  STUDIES 

AT  Wilmette,  and  by  wind  tunnel  tests  (under  contract)  at  New  York  Univer¬ 
sity.  Last  winter's  field  work  on  snow  fences  at  KFS  showed  the  value  of 
light-weight  portable  fences  capable  of  far  more  precise  control  of 
accumulation  than  can  be  achieved  by  permanently  installed  fences.  Prob¬ 
lems  OF  ADEQUATE  STRENGTH  AND  STABILITY  WITH  EXTREME  PORTABILITY  WERE 
satisfactorily  solved  FOR  CONDITIONS  AT  HOUGHTON. 

Promising  results  are  coming  from  the  wind-tunnel  tests  on  drifting 

SNOW,  USING  1:100  MODELS  OF  THE  DyE  BUILDINGS  AND  OF  STRUCTURES  TO  BE 
BUILT  BY  THE  NaVY  AT  BYRD  STATION  (FIGS.  2,  3^  ^) *  CLOSE  CORRELATION 
BETWEEN  MODEL  AND  PROTOTYPE  SNOWDRIFT  PATTERN  WAS  OBSERVED,  BASED  ON  A 
SURVEY  OF  A  DYE  SITE  MADE  AFTER  THE  WINTER  SEASON.  MODEL  TESTS  WERE 
OBSERVED  BY  REPRESENTATIVES  OF  THE  CORPS  OF  ENGINEERS,  AlR  FoRCE,  NaVY, 

AND  Architect-Engineers  (Metcalf  and  Eddy,  and  La  Pierre,  Litchfield 
Associates),  and  time-lapse  moving  pictures  as  well  as  many  still  photo¬ 
graphs  were  taken.  The  statistical  analysis  of  saltation  phenomena  was 
completed. 

Wh I TEOUT-D I SPERS I NG  TECHNIQUES  AND  MATERIALS  WERE  TESTED  AT  SiTE  II 
AND  NEAR  THULE  AFB,  GREENLAND,  DURING  THIS  PERIOD  (5^).  SUCCESSFUL 
CLEARING  OF  AREAS  OF  SUPERCOOLED  LOW  CLOUDS  WAS  MADE  ON  SEVERAL  OCCASIONS 

AT  Site  II  using  solid  CO2,  but  the  warm-type  fogs  of  the  Thule  area 

DEFIED  MODIFICATION  AT  THIS  TIME.  THE  CONTRACTOR,  CORNELL  UNIVERSITY 

(Aeronautical  Laboratory),  experimented  also  with  hygroscopic  salt  and 
WITH  carbon  black  PARTICLES,  BUT  THE  SOLID  CO2  WAS  BY  FAR  THE  BEST 
NUCLEATING  AGENT  (FiG.  5)* 

D .  Related  Programs 

The  U.S.  Army  Engineer  Research  and  Development  Laboratories, 
OPERATING  UNDER  PROJECT  8S66-02-001,  REGIONAL  PLANNING,  COLD  REGIONS 
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Figure  2:  A  section  or  the  wind  tunnel  at  New  York  University.  Photo¬ 
graph  SHOWS  THE  ACCUMULATION  PATTERN  OF  SIMULATED  SNOW  AROUND 
SCALED  MODELS  OF  ARCTIC  BUILDINGS  AND  SNOW  FENCES. 


Research,  has  continued  to  develop  and  establish  criteria  and  technical 

GUIDANCE  FOR  SITE  SELECTION,  DESIGN,  LAYOUT,  CONSTRUCTION,  AND  MAIN¬ 
TENANCE  OF  CAMPS  AND  BASES  TO  MINIMIZE  THE  EFFECTS  OF  ENVIRONMENT  IN  COLD 
REGIONS,  AND  TO  DEVELOP  IMPROVED  CRITERIA  FOR  DESIGN  OF  MATERIEL  AND 
EQU I PMENT . 

Corps  of  Engineers  equipment  and  materials  are  continuing  to  be 
TESTED  BOTH  IN  THE  LABORATORY  ENVIRONMENTAL  FACILITIES  AT  USAERDL  AND  IN 
THE  FIELD.  YUMA  TeST  STATION  IS  USED  FOR  TESTING  UNDER  DESERT  CONDITIONS 

THE  Panama  Canal  Zone  is  used  for  tropical  factors;  Fort  Churchill, 
Alaska,  and  Greenland  are  used  for  subarctic  and  arctic  environment. 

The  reality  of  "Camp  Century"  as  constructed  required  further  logis¬ 
tics  STUDIES  TO  BE  MADE.  AS  A  RESULT  OF  THIS  STUDY  A  NEW  AND  RADICAL 
CONCEPT  IN  LOGISTICS  WAS  ENVISAGED  FOR  THE  DEVELOPMENT  OF  UNDER-SNOW 
BUILDINGS.  This  concept  of  forming  buildings  on  site  FROM  DRUMS  OF 

POLYURETHANE  FOAM-PLASTIC  MATERIALS  IS  EXPECTED  TO  RESULT  IN  IMMENSE 
LOGI ST  I C  SAV I NGS  (7)  • 


Figure  3:  Accumulation  pattern  around  a  model  of  a  composite 
Dye-Site  building.  This  test  was  conducted  in  a 

SYNTHETIC  ENVIRONMENT  IN  WHICH  A  PARTICULARLY 
HEAVY  RATE  OF  "sNOWFALl"  WAS  INDUCED. 
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Figure  5’  This  photograph  shows  an  area  which  was  seeded  with  dry-ice  about  25  minutes  earlier-  The 

OPENING  IN  THE  OTHERWISE  SOLID  CLOUD  DECK  IS  LARGE  AND  CLEAR  ENOUGH  TO  PERMIT  AIRCRAFT  TO 
DESCEND  THROUGH  WITHOUT  THE  USE  OF  INSTRUMENTS. 


4.  Medical  Corps 


During  the  year  the  Medical  Corps  carried  on  physiological  research 

ON  EFFECTS  OF  LOW  TEMPERATURES.  HOWEVER,  NO  APPLIED  ENVIRONMENTAL 
RESEARCH,  AS  DEFINED  FOR  THE  PURPOSE  OF  THIS  REPORT,  WAS  CONDUCTED. 
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5*  Ordnance  Corps 


A.  Climatic  Field  Tests 


A  LIMITED  AMOUNT  OF  DATA  IS  OBTAINED  THROUGH  OBSERVATION  OF  USER 
TESTS  MADE  BY  CONARC  AND  FROM  REPORTS  RECEIVED  FROM  COMBAT  AREAS.  In 
THE  NORTH  ZONE  ARCTIC  TESTS,  PARTICULAR  ATTENTION  IS  PAID  TO  MOBILITY 
IN  SOFT,  DEEP  SNOW,  AND  COLD  STARTING  AND  WARM-UP  OF  VEHICLES.  IN  DESERT 
TESTS,  ITEMS  ARE  TESTED  FOR  RESISTANCE  TO  DUST  AND  SAND,  FOR  ABILITY  OF 
ENGINES  TO  OPERATE  FREE  OF  VAPOR  LOCK  AND  TO  COOL  PROPERLY,  AND  FOR  MOBILITY 
IN  THE  SAND  DUNES*  TEST  AGENCIES  USED  DURING  THIS  REPORTING  PERIOD  WERE 
AS  follows: 

(1)  U.S.  Army  Ordnance  Climatic  Test  Detachment,  Fort  Churchill, 
Manitoba,  Canada.  Armament  and  ammunition  items  comprised  i8  programs, 

AND  AUTOMOTIVE  MATERIEL  COMPRISED  15  PROGRAMS. 

(2)  U.S.  Army  Ordnance  Test  Activity,  Yuma  Test  Station,  Yuma, 
Arizona.  Armam.;nt  and  ammunition  items  comprised  13  programs,  and  auto¬ 
motive  MATERIEL  COMPRISED  l8  PROGRAMS. 

(3)  U.S.  Army  Arctic  Test  Board,  Fort  Greely,  Alaska.  Yuma-to- 

AlASKA  1960-61  WINTER  OVERLAND  CONVOY  OPERATION  ( AND  RETURn)  WAS  SUCCESS¬ 
FULLY  ACCOMPLISHED. 

B.  Index  of  Environmental  Factors 

Aberdeen  Proving  Ground  (ORDBG-DP-DF)  continued  work  on  the 
bibliographical  index  known  as  the  "Ordnance  Technical  Index  of  Environ¬ 
mental  Factors,"  under  Contract  No.  DA-23-072-509-0RD-4  with  the  Southwest 
Research  Institute  (Environmental  Research  Section).  Supplements  to 
Part  11,  "Hot;"  Part  III,  "Tropical;"  and  Part  IV,  "High  Altitude"  were 

PUBL 1  SHED- 

c.  Environmental  Chambers 


Environmental  chambers  were  acquired  for  use  at  Aberdeen  Proving 
Ground,  comprising  solar  radiation,  sahd  and  dust,  salt  spray,  and  extreme 

TEMPERATURE  (tWO  EACh) *  THESE  CHAMBERS  ARE  10’  DEEP  BY  12’  WIDE  BY  10’ 
HIGH,  EXCEPT  FOR  THE  SAND  AND  DOST  WHICH  IS  4*  X  8’  X  5’i  ^LL  ARE  TRANS¬ 
PORTABLE  AND  WILL  SUBJECT  EXPLOSIVE  OR  INERT  MATERIEL  TO  TESTS  IN  ACCORD¬ 
ANCE  WITH  Ml L-E -5272c.  Planning  action  for  relocating  arctic  testing 
FROM  Fort  Churchill  to  Alaska  is  currently  in  progress.  Use  of  the  new 
arctic  test  site  in  Alaska  is  planned  for  the  1961-62  test  season-  Size 
of  test  program  will  be  dependent  upon  progress  and  completion  of  required 
test  facilities,  as  well  as  availability  of  required  post  support  services 
within  the  Alaskan  Arj^y  Command- 

D.  Environmental  Research 

The  former  OOR  Environmental  Research  Office,  as  project  manager, 
continued  as  an  Ordnance  Corps  activity  responsible  to  OCO  (ORDTB)  but 
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ADMINISTRATIVELY  ATTACHED  FOR  THE  REMAINDER  OF  FY  6l  TO  THE  NEWLY 
DESIGNATED  ARMY  RESEARCH  OFFICE  (DuRHAm).  MaJOR  INVESTIGATIONS  BESIDES 
IN-HOUSE  ACTIVITIES  ARE  INCLUDED  IN  PRIMARY  CONTRACTS  WITH  THE  SOUTHWEST 

Research  Institute  (Environmental  Research  Section)  and  the  Stanford 
Research  Institute  (Physics  Department).  Funding  support  was  provided 
for  a  contract  with  Cornell  Aeronautical  Laboratory  through  the  U.S.  Army 
Cold  Regions  Research  and  Engineering  Laboratory,  Corps  of  Engineers. 
Activities  during  the  past  year  have  included  the  following: 

(1)  Determination  of  the  environmental  factors  (for  Ordnance 
Corps  materiel)  existing  in  a  wet  tropical  environment.  This  has  included 
liaison  with  scientific  observers  on  TREOG  field  expeditions  in  Panama 
during  1960  and  1961.  Progress  reports  are  being  prepared. 

(2)  Experimentation  to  provide  data  for  formulating  a  stand¬ 
ardized  sand  test  procedure.  This  includes  coordination  of  Ordnance  efforts 

THROUGH  THE  WHITE  SaNDS  MISSILE  RaNGE,  FrANKFORD  ArSENAL,  ABERDEEN  PROVING 
Ground,  Picatinny  Arsenal,  and  the  Tank -Automot i ve  Command,  under  a  DOD 

ASSI GNMENT. 

(3)  Investigations  relating  to  synergistic  effects  in  combined 

ENVIRONMENTS  TESTING  (3)* 

(4)  Application  of  findings  of  the  Corps  of  Engineers  "white- 
out"  investigation  to  develop  projectile  devices  and  techniques  for 
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6.  Quartermaster  Corps 


A.  Applications  of  Environmental  Research 


Recent  changes  in  the  political  status  and  names  of  large  por¬ 
tions  OF  Africa  and  other  parts  of  the  world  necessitated  a  revision  of 
the  geographic  SECTION;  Part  6;  OF  TA  21  (Peace);  Clothing  and  Equipment; 
AND  THE  companion  DOCUMENT;  TA  21  ( MOB 1 L I Z AT  1 On)  •  ThE  COMPLETE  TEXT  AND 

TABLES  OF  TA  2l  (PeACe)  ARE  CURRENTLY  UNDER  REVISION  BY  THE  ARMY  ClOTHING 
and  Textile  Materiel  Center^  Philadelphia. 

V/ORK  has  continued  TOWARD  REFINING  THE  MOUNTAIN  CLASSIFICATION  SYSTEM 
USED  IN  THESE  DOCUMENTS;  WITH  A  VIEW  TOWARD  ( a)  REDUCING  THE  AMOUNT  OF 
TIME  REQUIRED  BY  PLANNING  AND  SUPPLY  PERSONNEL  IN  DETERMINING  CLOTHING  AND 
PERSONNEL  EQUIPMENT  REQUIREMENTS  FOR  THESE  AREAS;  ( b)  ELIMINATING  THE 
TRANSPORTATION  AND  STORAGE  OF  SPECIALIZED  EQUIPMENT  IN  LOCATIONS  WHERE  IT 
IS  NOT  NEEDED;  AND  ( c)  ASSURING  THAT  ITEMS  ARE  AVAILABLE  WHERE  AND  WHEN 
REQUIRED  IN  ORDER  TO  EFFECT  GREATER  ECONOMY  IN  THE  SUPPLY  SYSTEM. 

VyORK  CONTINUED  ON  ONE  OF  A  SERIES  OF  REPORTS  DESIGNED  TO  COORDINATE 
RESULTS  OF  RESEARCH  IN  VARIOUS  FIELDS  AND  APPLY  THE  FINDINGS  TO  A  PARTIC¬ 
ULAR  REGION.  The  CURRENT  REPORT  USES  THE  ENTIRE  AFRICAN  CONTINENT  AS  THE 
REGION  OF  APPLICATION  FOR  NEW  FINDINGS.  AS  IN  MOST  OF  SOUTHWEST  ASIA; 

MUCH  OF  Africa  (about  one-third)  is  seasonally  hot  deserT;  and  most  of 

THE  MILITARY  PROBLEMS  ARE  THOSE  COMMON  TO  OTHER  DESERT  AREAS.  ThERE  ARE 
ALSO  LARGE  AREAS  OF  TROPICAL  FOREST;  AND  PROBLEMS  OF  TRANSPORTATION  AND 
COMMUNICATION  ARE  PARAMOUNT.  THE  REPORT  INCLUDES  MAPS  SHOWING  REGIONAL 
REQUIREMENTS  WITHIN  AFRICA  FOR  QMC  ITEMS  SUCH  AS  CLOTHING  AND  FIELD 
SLEEPING  GEAR  (FiG.  6).  OTHER  MAPS  SHOW  APPLICATIONS  OF  INFORMATION 
PROVIDED  BY  A  COMPLETED  CONTRACT  ON  THE  DISTRIBUTION  OF  INSECTS  AND  THEIR 
RESISTANCE  TO  THE  STANDARD  MILITARY  INSECTICIDES. 

A  DRAFT  COPY  OF  RECOMMENDED  REVISIONS  TO  AR  ENTITLED 

Policies  and  Implementation  Procedures  for  Environmental  Design  Criteria 

AND  TESTING;  WAS  PREPARED  WITH  THE  COOPERATION  OF  REPRESENTATIVES  FROM 

EACH  Technical  Service;  USCONa\RC;  and  members  of  the  Army  Committee  on 

ENVIRONMENT;  PANEL  ON  ENVIRONMENTAL  RESEARCH. 

Highlights  of  the  suggested  revision  include  limitation  of  the  AR  to 

ENVIRONMENTAL  POLICIES  AND  THEIR  IMPLEMENTATION  AND  THE  RECOMMENDATION 
THAT  SPECIFIC  CRITERIA;  OPERATIONAL  AREAS;  AND  OTHER  BACKGROUND  DATA  BE 
PUBLISHED  AS  A  SERIES  OF  DOCUMENTS  SUPPLEMENTAL  TO  THE  AR .  FiVE  SUPPLE¬ 
MENTAL  DOCUMENTS  HAVE  BEEN  PROPOSED  COVERING:  (l)  MILITARY  GEOGRAPHIC 

AREAS;  CONSISTING  OF  DESCRIPTIONS  AND  DESIGN  CRITERIA  FOR  GLOBAL  OPERA¬ 
TIONAL  AREAS;  (2)  ATMOSPHERIC  AREAS;  CONSISTING  OF  DESCRIPTIONS  AND  DESIGN 
CRITERIA  FOR  OPERATION  WITHIN  THE  VERTICAL  LAYERS  FROM  THE  TROPOSPHERE 
TO  THE  EXOSPHERE  AT  THE  THRESHOLD  OF  SPACE;  (3)  INDUCED  ENVIRONMENTS; 
CONSISTING  OF  PARAMETERS  OF  MAN-  OR  EQU I PMENT -MADE  STRESSES  THAT  VARY 
WITH  FUNCTION;  TYPE  OF  EQUIPMENT;  LOCATION;  AND  TIME;  (4)  TEST  METHODS 
AND  PROCEDURES;  CONSISTING  OF  THE  PHILOSOPHY  OF  TESTING  AND  ACTUAL  TESTS 
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AND  TEST  METHODS;  AND  (5)  FIELD  PERFORMANCE  OF  EQUIPMENT;  CONSISTING  OF 
DOCUMENTATION  OF  THE  PERFORMANCE  CAPABILITIES  OF  CRITICAL  ITEMS  OF  EQUIP¬ 
MENT  AND  MATERIEL  UNDER  ANY  CONDITION  OF  GLOBAL  ENVIRONMENT. 

A  Qualitative  Materiel  Development  Objective  (QMDO)  applicable  to 

THE  environmental  RESEARCH  PROGRAMS  OF  ALL  THE  TECHNICAL  SERVICES  AND 
COVERING  THE  NEED  FOR  MORE  EXTENSIVE  AND  MORE  RELIABLE  ENVIRONMENTAL  DATA 
IN  DEVELOPING  AND  EVALUATING  FUTURE  EQUIPMENT  WAS  SUBMITTED  TO  CG; 
USCONARC;  FOR  INCLUSION  IN  THE  COMBAT  DEVELOPMENT  OBJECTIVES  GuiDE;  BY 

THE  President  of  the  Quartermaster  Board. 

A  final  DRAFT  OF  THE  PROPOSED  MILITARY  STANDARD:  ENVIRONMENTAL 

Terminology  for  Design^  Development  and  Testing^  Project  No.  M1SC-00i4; 
was  circulated  among  BUREAUS;  DIVISIONS;  AND  TECHNICAL  SERVICES  OF  DOD 
FOR  FINAL  COORDINATION.  PREPARING  ACTIVITY  IS  BUREAU  OF  WEAPONS  D/N; 
CUSTODIAN  FOR  D/A  IS  THE  QUARTERMASTER  CORPS. 

B.  Arctic  Environments 


Studies  of  the  natural  environment  in  the  Arctic  and  adjacent 

SUBARCTIC  areas  CONTINUED  FOR  THE  PURPOSE  OF  BETTER  DEFINING  THE  SEASONAL 
AND  AREAL  REQUIREMENTS  FOR  VARIOUS  QUARTERMASTER  ITEMS.  STUDIES  WERE 
ALSO  UNDERTAKEN  AT  THE  REQUEST  OF  OTHER  DEFENSE  AGENCIES;  IN  ACCORDANCE 

WITH  Quartermaster  Corps'  assigned  cognizance  for  such  research. 

Following  publication  of  a  report  on  the  environment  of  Southeast 
Greenland  (lO);  the  second  study  in  the  Greenland  series  was  completed. 

This  reporT;  which  is  being  prepared  for  publication;  summarizes  the 
environment  of  the  Ice  Cap.  It  is  based  on  published  data  from  a  wide 
variety  of  sources  in  several  LANGUAGES;  AS  WELL  AS  ON  FIELD  OBSERVATIONS 
BY  A  Quartermaster  observer  who  participated  in  the  Transportation  Corps 
EXERCISE  "LEAD  DOG  60; "  from  Tuto  to  Lake  Centrum  in  Northeast  Greenland. 

A  series  of  maps  depicting  various  ASPECTS  OF  ARCTIC  ENViiRONMENT  WAS 
PREPARED  AND  PUBLISHED  IN  ATLAS  FORM  AT  THE  REQUEST  OF  THE  TERRESTRIAL 

Sciences  Laboratory;  US  Air  Force  Cambridge  Research  Laboratories  (Fig.  7)* 
These  maps  were  designed  especially  for  use  in  assessing  the  feasibility 
OF  using  unprepared  landing  sites  for  wheeled  aircraft  in  northern  areas. 

An  additional  area  of  cooperation  between  the  Army  and  Air  Force  was 
IN  the  conduct  of  expeditions  to  obtain  scientific  data  from  remote 
stations  in  Alaska  and  Canada.  Enlisted  Signal  Corps  personnel  partici¬ 
pated  IN  Air  Force  expeditions  to  Lake  Peters  in  northern  Alaska  and 
Ward  Hunt  Island  on  the  Ellesmere  Ice  ShelF;  to  obtain  climatic  data  for 
THE  Quartermaster  Corps. 

A  study  of  the  geographical  aspects  of  muskeg  as  related  to  movement 
OF  military  units  and  supplies  was  completed  at  the  request  of  the 
Transportation  Corps.  The  study  included:  a  bibliographic  survey  of 
scientific  and  technical  publications  dealing  with  the  classification 
AND  distribution  OF  MUSKEG  IN  NORTH  AMERICA  AND  EQUIVALENT  TERRAIN  TYPES 
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IN  Eurasia;  a  partial  translation  of  a  basic  Russian  work  on  "peat-forming 
areas"  (muskeg);  evaluation  of  various  systems  for  classifying  muskegs; 
preparation  of  a  map  of  regions  where  muskeg  might  constitute  a  military 
problem;  a  review  of  the  status  of  photointerpretation  as  applied  to 

PROBLEMS  OF  TR AF F I C AB 1 L 1 T Y  IN  MUSKEG;  AND  RECOMMENDATIONS  FOR  FUTURE  LINES 
OF  RESEARCH  ON  THE  PROBLEM. 

Climatic  Analog  Studies 

The  comparison  of  the  climate  of  the  Army*s  major  testing  sites 

WITH  that  of  OTHER  PARTS  OF  THE  WORLD  CONTINUED.  DURING  THE  YEAR  THE 

Quartermaster  Corps  published  the  final  two  climatic  analog  studies  in 

THE  TROPICAL  SERIES^  COMPARING  TROPICAL  CLIMATIC  CONDITIONS  IN  THE  F AR 

East  (l)  and  in  the  Pacific  Islands  (5)  with  those  in  the  Panama  Canal 
Zone. 

At  THE  request  OF  THE  QUARTERMASTER,  US  ArMY  PACIFIC,  TWO  ADDITIONAL 
STUDIES  WERE  PUBLISHED  COMPARING  THE  ENVIRONMENT  OF  THE  REPUBLIC  OF 

Panama  (27)  and  Southeast  Asia  (6)  with  the  environment  of  the  island 
OF  Hawai  i  . 

Climatic  analog  studies  were  completed  for  deserts  in  South  America 
(35),  South  Africa  (26),  and  Australia  (2),  extending  the  comparison  of 
Yuma  climate  to  deserts  in  the  Southern  Hemisphere.  Publication  of 
these  studies  will  complete  the  climatic  analog  program. 

d.  Climatic  Frequency  Studies 


McGill  University  completed  a  contract  to  analyze  and  publish 
temperature  and  wind  frequency  DATA.  PUBLICATION  OF  THE  DATA  WAS  COMPLETED 
WITH  THE  4th  volume  FOR  EURASIA  (l5)  AND  TWO  VOLUMES  FOR  NORTH  AMERICA 

AND  Greenland  (i6).  Frequency  data  for  137  ^^oRTh  American  and  203  Eurasian 
stations  are  given  in  the  SIX  volumes  of  tables.  Each  table  includes 

FREQUENCIES  OF  TEMPERATURE  AND  WINDSPEED  BY  5-‘DEGREE  TEMPERATURE  CLASSES 

AND  Beaufort  windspeed  classes. 

Atlases  of  surface  temperature  frequencies  for  North  America  and 
Greenland  and  for  Eurasia  were  also  published  (17>  i8).  For  each  month, 
maps  were  prepared  to  show  percentage  of  time  that  the  recorded  tempera¬ 
tures  are  below  “4o°,  -25'',  o'",  15'"^  ioo°f 

(Fig.  8).  Isopleths  are  drawn  for  each  10-percent  interval  of  occur¬ 
rence.  The  final  volume,  "Index  and  Analysis  of  Surface  Temperature  and 
Wind  Frequency  Data,"  contains  a  list  of  stations  and  supplementary  infor¬ 
mation  on  the  data  used  in  preparing  the  frequency  atlases.  Windspeed 
frequency  maps  for  North  America  and  Eurasia  for  each  month  were  drafted 
IN  final  form. 

Trivariate  summaries  of  temperature,  dewpoint,  and  windspeed  for  197 
stations  in  low  latitudes  were  tabulated  by  the  Air  Weather  Service, 
U.S.A.F.  Preparation  of  additional  tabulations  is  in  progress. 
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The  results  of  previously  reported  studies  of  methods  of  predicting 
FREQUENCY  DISTRIBUTIONS  OF  TEMPERATURE  AND  WINDCHILL  WERE  PUBLISHED  (40). 
The  method  of  determining  the  frequency  of  daily  minimum  temperatures  from 

KNOWN  VALUES  OF  ABSOLUTE  MINIMUM,  MEAN  DAILY  MINIMUM,  AND  ABSOLUTE  MAXIMUM 
temperatures  WAS  FURTHER  TESTED  AND  WAS  FOUND  TO  BE  ACCURATE  TO  WITHIN 
5  F  DEGREES  AT  ALL  PERCENTILE  LEVELS  EXCEPT  THOSE  INCLUDED  IN  THE  3  OR  4 
WARMEST  DAYS  OF  EACH  MONTH.  A  SIMILAR  METHOD  USING  THE  ABSOLUTE  MAXIMUM, 
MEAN  DAILY  MAXIMUM,  AND  ABSOLUTE  MINIMUM  HAS  BEEN  DEVELOPED  FOR  PREDICTING 
THE  STATISTICAL  DISTRIBUTION  OF  DAILY  MAXIMA.  THIS  METHOD  IS  UNDERGOING 
TEST  AND  WILL  PROBABLY  PROVE  AS  ACCURATE  AS  THE  ONE  FOR  PREDICTING  FRE¬ 
QUENCY  DISTRIBUTIONS  OF  DAILY  MINIMA. 

E.  Food  Geography 


A  CONTRACT  WITH  THE  AMERICAN  GEOGRAPHICAL  SOCIETY  TO  PREPARE  AN 
ANALYSIS  OF  THE  FOOD  RESOURCES  OF  SOUTHERN  AS I  A  AND  NORTHERN  AFRICA  WAS 
VIRTUALLY  COMPLETED  DURING  THE  YEAR.  ADVANCE  COPIES  OF  THE  FINAL  REPORT, 
ENTITLED  Foop:  RESOURCES,  Habits,  AND  De f I c I enc I es;  Part  I,  The  Far  East; 
Part  II,  The  Near  East  and  Egypt,  were  received,  reviewed,  and  cleared 
for  publication.  The  report  consists  of  separate  analyses  of  the  food 
resources  of  Communist  China,  Taiwan,  Vietnam,  Cambodia,  Laos,  Thailand, 
Malaya,  Burma,  India,  Ceylon,  Pakistan,  Afghanistan,  Iran,  Iraq,  Saudi 
Arabia,  Syria,  Lebanon,  Israel,  Turkey,  and  Egypt.  For  each  country, 
up-to-date  information  has  been  developed  on:  the  kinds,  amounts,  and 
sufficiency  of  food  (animal  and  vegetable)  PRODUCED  IN  AN  AVERAGE  YEAR; 
DIET  TYPES  BY  CLASS  AND  REGIONAL  DIFFERENCES;  THE  FOOD  IMPORTS  AND  EXPORTS 
IN  AN  AVERAGE  YEAR;  THE  VULNERABILITY  OF  THE  DIETARY  STRUCTURE  TO  ENVI¬ 
RONMENTAL  HAZARDS  AND  HUMAN  CATASTROPHES  SUCH  AS  EPIDEMICS  OR  WAR; 

METHODS  OF  FOOD  PROCESSING,  STORAGE,  AND  PACKING;  AND  HEALTH  ANd/oR 
PHYSICAL  DISABILITIES  THAT  MAY  RESULT  FROM  DIETARY  INADEQUACIES  AND 

PRACTICES.  Published  copies  of  the  final  report  will  be  available  for 

DISTRIBUTION  BY  3^  DECEMBER  1 96I . 

The  INFORMATION  PROVIDED  CAN  BE  USED  IN  PLANNING  FOR  THE  FEEDING  OF 
BOTH  MILITARY  PERSONNEL  AND  CIVILIANS  IN  TIME  OF  WAR  AND  IN  DISTRIBUTING 
FOOD  SURPLUSES  ABROAD  IN  TIMES  OF  ENVIRONMENTAL  DISASTER  SUCH  AS  EPIDEMICS 
AND  FLOODS. 

F.  Human  Environments 


A  CONTRACT  WAS  COMPLETED  BY  THE  NATIONAL  ACADEMY  OF  SCIENCES- 

National  Research  Council,  reviewing  existing  knov/ledge  on  natural  anu 

HUMAN  CONDITIONS  THAT  MIGHT  AFFECT  AMERICANS  IN  CENTRAL  AFRICA,  AND 
pointing  out  PRESENT  SCIENTIFIC  GAPS  REQUIRING  FURTHER  INVESTIGATION. 

A  DOZEN  TECHNICAL  ARTICLES  OR  BOOKS  WERE  PUBLISHED  OR  ARE  IN  PRESS, 
GIVING  NEW  AND  FRESH  UNDERSTANDING  OF  SUCH  ASPECTS  OF  CENTRAL  AFRICA  AS 
INDIGENOUS  MARKETS,  WAYS  OF  COMMUNICATING  NEWS  OR  IDEAS,  DISTRIBUTION  OF 
FOOD  CROPS  (22),  SEASONAL  PROBLEMS  IN  TRANSPORTATION,  CITY  FOOD  PROB¬ 
LEMS,  LAND  TENURE  SYSTEMS,  PSYCHOLOGICAL  PRESSURES  AFFECTING  AFRICAN 
ATTITUDES  TODAY  (9)^  LABOR  PROBLEMS,  AND  RELATIONSHIPS  TO  ENVIRONMENTAL 
CONDiTI ONS. 
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A  FINAL  REPORT  WAS  PUBLISHED  IN  TWO  PARTS;  THE  FIRST  SUMMARIZING  THE 
FINDINGS  AND  RECOMMENDATIONS  OF  THE  SENIOR  SCIENTISTS  REPRESENTING 
DIVERSE  FIELDS  OF  KNOWLEDGE;  AND  THE  SECOND  POINTING  OUT  IMPLICATIONS 

FOR  Americans  who  might  have  contacts  with  African  people  (23). 

Valuable  by-products  of  the  contract,  available  for  reference  at 
THE  QM  R&.E  Center,  Natick,  Mass.,  include  extensive  card  files  covering 
ALL  aspects  of  TEN  REPRESENTATIVE  TRIBES  OF  CENTRAL  AFRICA,  AND  2,000 
SUMMARY  SHEETS  UPON  WHICH  A  LEADING  ETHNOLOGIST  HAS  COLLATED  THE  BASIC 
FACTS  ABOUT  THE  600 -ODD  TRIBES  THROUGHOUT  AFRICA. 

An  ANALYTICAL  SURVEY  OF  AFRICAN  BURDEN-CARRYING  SYSTEMS  AND  DEVICES 
WAS  COMPLETED  UNDER  CONTRACT  WITH  THE  HUMAN  RELATIONS  ArEA  FILES;  INC. 

Data  from  this  survey  will  determine  and  contrast  efficiency  character¬ 
istics  OF  burden-carrying  systems  AND  APPRAISE  THE  LOGISTICS  POTENTIAL. 

The  final  reporT;  A  Survey  of  Human  Burden-Carryi ng  in  Sub-Saharan 

AFRICA;  PRESENTS  THE  FIRST  SYNTHETIC  SURVEY  OF  BURDEN -C  ARR  Y I  NG  I  N  AfR^I  CA; 
COVERING  177  RLPRLSENT AT  I VE  TRIBES  AND  DELIMITING  POSITIONS  AND  AVERAGE 
LOADS  FOR  THESE  GROUPS.  ThE  REPORT  IS  DIVIDED  INTO  FOUR  MAJOR  GROUPS. 

The  FIRST  SECTION  DESCRIBES;  BY  MEANS  OF  MAPS;  THE  GEOGRAPHICAL  DISTRI¬ 
BUTION  OF  17  DISTINCTIVE  TYPES  OF  HUMAN  BURDE N -C ARR Y I NG  IN  SuB-SaHARAN 

Africa;  the  second  section  describes  the  physical  aspects  of  burden- 

CARRYING  IN  AFRICA  (TECHNIQUES;  SKILLS;  CAPABILITIES;  LIMITATIONS;  ETC.); 
THE  THIRD  SECTION  ANALYZES  THE  ECONOMIC  AND  ECOLOGICAL  CONTEXT  OF  BURDEN¬ 
CARRYING  AS  IT  OCCURS  IN  EACH  OF  12  TRIBES  SCATTERED  THROUGHOUT  TROPICAL 

Africa;  the  fourth  section  discusses  organized  porterage  which  was  not 

INDIGENOUS  IN  AFRICA  BUT  WAS  LARGELY  A  PRODUCT  OF  ArAB  AND  EUROPEAN 
CONTACTS. 


G .  Machine  Storage  of  Climatic  and  Geographic  Data 

A  SYSTEM  has  been  DEVISED  FOR  MACHINE  STORAGE  ( BY  DEGREE 
QUADRANGLE  OF  WORLD  LAND  AREa)  OF  MILITARILY  SIGNIFICANT  CLIMATIC  AND 
GEOGRAPHIC  DATA.  WHEN  CODING  OF  SUCH  DATA  IS  COMPLETED  THE  SYSTEM  WILL 
PERMIT  RAPID  EXTRACTION  AND  UTILIZATION  OF  REQUIRED  INFORMATION.  CODING 
OF  AVAILABLE  DATA  FOR  GREENLAND;  CENTRAL  EUROPE;  AND  CENTRAL  AFRICA  WAS 
COMPLETED  AND  EAM  CARDS  ARE  BEING  PREPARED  FOR  THE  UNITED  STATES  AND  PARTS 

OF  North  Africa.  This  work  is  being  conducted  both  in-house  and  by 

CONTRACT . 

Assistance  by  US  Army  Reserve  R&.D  Units  has  continued.  Ninety-two 
reservists  HAVE  COMPLETED  AN  INDOCTRINATION  COURSE  AT  THE  QM  R(5t.E  CENTER; 
NaticK;  Mass.;  11  units  and  55  individual  reservists  are  actively  parti¬ 
cipating  IN  THE  PROGRAM  BY  PLOTTING  AND  ANALYZING  MAPS  AND  CODING  THE 
DATA. 


A  MACHINE  METHOD  FOR  CONVERTING  MEAN  MONTHLY  WINDSPEED  AND  TEMPERA¬ 
TURE  INTO  PERCENTILE  FREQUENCIES  OF  WINDCHILL  HAS  BEEN  COMPLETED;  THIS 
METHOD  WILL  UTILIZE  DATA  ALREADY  IN  THE  SYSTEM  AND  WILL  PRODUCE  WINDCHILL- 
FREQUENCY  CARDS  FOR  THE  STORAGE  DECK  WITHOUT  HAND  TABULATION  OR  PUNCHING  (40). 
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Mesoclimatic  Research 


A  STUDY  OF  TEMPERATURE  DIFFERENCES  IN  THE  VICINITY  OF  PORT 

Greely,  Alaska,  was  initiated.  The  measurements  were  taken  by  the  Signal 

Corps  in  1956-57  *  network  of  25  stations  representing  the  major 

terrain  types  in  the  area.  Significant  differences  between  temperature 
regimes  of  protected  and  exposed  sites  have  been  found. 

Measurements  by  volunteer  observers,  using  equipment  provided  by 
THE  Quartermaster  Corps  under  no-cost  loan  agreements,  were  made  at 

SEVERAL  STATIONS  IN  THE  VICINITY  OF  THE  QUARTERMASTER  RESEARCH  &.  ENGIN¬ 
EERING  Center  in  Massachusetts.  As  these  observations  reflect  the  influ¬ 

ence  OF  LOCAL  terrain  ON  THE  CLIMATE  AS  OBSERVED  UNDER  STANDARD  CONDI¬ 
TIONS,  THEY  WILL  ENABLE  QUARTERMASTER  CLIMATOLOGISTS  TO  ANSWER  INQUIRIES 
CONCERNING  LOCAL  VARIATIONS  IN  THE  CLIMATE  OF  THE  AREA. 

The  Institute  of  Arctic  and  Alpine  Research,  University  of  Colorado, 

CONCLUDED  OBSERVATIONS  UNDER  A  NO-COST  AGREEMENT  WITH  THE  QUARTERMASTER 

Corps.  Over  a  10-year  period,  this  and  preceding  contracts  have  yielded 

CONTINUOUS  DATA  FROM  A  SERIES  OF  STATIONS  AT  VARIOUS  ELEVATIONS  IN  THE 

Front  Range  of  the  Rocky  Mountains.  Scientists  at  the  Institute  have 

APPLIED  THE  DATA  IN  STUDIES  OF  THE  INTERRELATIONSHIPS  BETWEEN  CLIMATIC 
ELEMENTS,  ALTITUDE,  FALLOUT,  INSECT  LIFE,  AND  VEGETATION  (l4).  SUMMAR¬ 
IZATION  AND  APPLICATION  OF  THE  DATA  ARE  BEING  CONTINUED. 

I.  Microclimatic  Research 


Reduction  and  analysis  of  mi crometeorologi cal  measurements  taken 
BY  THE  QMC  AS  PART  OF  THE  USNC-IGY  GLACIOLOGY  PROGRAM  AT  LiTTLE  AMERICA  V 
(1957)  South  Pole  (195®)  are  being  accomplished  at  the  QMR&.E 

Center  through  a  National  Science  Foundation  grant  administered  by  the 
Ohio  State  University  Research  Foundation.  Reduction  of  the  data  onto 
EAM  cards  was  completed  during  the  past  year  (Fig.  9)*  The  data  analysis 

PROGRAM,  DIRECTED  TOWARD  DETERMINING  THE  ENERGY  EXCHANGES  BETWEEN  THE 
SNOW  AND  THE  ATMOSPHERE,  IS  CONTINUING.  IT  HAS  BEEN  FOUND  THAT  TEMPERA¬ 
TURES  AT  THE  E-METER  HEIGHT  AT  THE  SOUTH  POLE  RANGED  FROM  5*5°!^  '•'0 

-102. 8°F.  The  minimum  surface  temperature  was  -103°F.  The  largest 

INVERSION  from  THE  SURFACE  TO  8  METERS  WAS  26°F.  WiNDSPEEDS  WERE  CON¬ 
SISTENTLY  HIGH  WITH  A  MAXIMUM  GUST  OF  42  KNOTS.  LITTLE  AMERICA  V  WAS 
FOUND  TO  HAVE  A  MILDER  CLIMATE  THAN  THAT  AT  THE  SoUTH  POLE.  THE  TEMPERA¬ 
TURE  RANGED  FROM  29°F  TO  -6l'’F.  TEMPERATURE  INVERSIONS  WERE  LARGER  IN 
THE  ENVIRONMENTAL  LAYER:  fROM  THE  SURFACE  TO  8  METERS  AND  25°F  FROM 

THE  SURFACE  TO  2  METERS.  ThE  AVERAGE  WINDSPEED  WAS  LOWER  THAN  THAT  AT 

THE  South  Pole,  although  gusts  up  to  75  were  experienced.  Prelim¬ 
inary  RESULTS  OF  THE  PROGRAM  WERE  PRESENTED  AT  MEETINGS  OF  THE  INTER¬ 
NATIONAL  Union  of  Geodesy  and  Geophysics,  Helsinki,  Finland,  and  the 
International  Geographical  Union,  Stockholm,  Sweden,  during  July  and 
August  i960  (49). 

The  Signal  Corps  continued  microclimatic  measurements  at  Maynard  QM 
Test  Activity  and  completed  microclimatic  observations  for  the  QMC  in 
Puerto  Rico.  The  data  are  currently  being  analyzed. 
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COMMUTATOR.  AND  KEY  PUNCH. 


j.  Quantitative  Terrain  Analysis 


Research  in  this  area  is  being  conducted  both  by  contract  and 
IN-HOUSE.  Contract  funds  have  been  made  available  by  direct  citation 
FROM  THE  Army  Vehicle  Environmental  Research  Team  (AVERT),  an  inter- 
Technical  Service  effort  financed  for  the  most  part  by  the  Transportation 
Corps. 


A  contract  with  Mt.  Holyoke  College  is  concerned  with  evaluation  of 

THE  L I NE-OF-S I GHT  MODEL  DESCRIBED  IN  LAST  YEAR'S  COGNIZANCE  REPORT.  ThIS 
MODEL  USES  GENERALIZED  MAP  INFORMATION  FOR  PREDICTING  THE  NUMBER  OF 
VALLEY  BOTTOMS  THAT  WILL  BE  SEEN  AT  SPECIFIED  DISTANCES  FROM  A  HIGH  POINT, 
IN  TERMS  OF  PROBABILITIES  BASED  ON  DATA  CONCERNING  SPACING  AND  DEPTHS  OF 
VALLEYS  AND  HEIGHT  OF  THE  OBSERVER  POINT.  ThIS  MODEL  WAS  "gAMED"  IN 
SEVERAL  DIFFERENT  TERRAIN  TYPES,  AND  BASIC  INFORMATION  WAS  GATHERED 
RELATIVE  OF  1  TO  20  MILES.  IN  ADDITION  TO  A  FINAL  REPORT  SUGGESTING 
REVISIONS  IN  THE  MODEL,  THE  CONTRACTOR  WILL  FURNISH  BASIC  DATA  ON  TERRAIN 
DIMENSIONS  USEFUL  IN  FUTURE  STUDIES. 

A  CONTRACT  WITH  ClARK  UNIVERSITY  CALLS  FOR  AN  EXAMINATION  OF  THE 
UP-AND-DOWN  COMPONENTS  OF  NAP -OF -THE -EARTH  FLYING.  SAMPLE  CROSS-SECTIONS 
OF  TERRAIN  FROM  EACH  OF  25  PHYSIOGRAPHIC  REGIONS  OF  THE  UNITED  STATES, 

AS  THEY  ARE  REPRESENTED  AT  DIFFERENT  SCALES  OF  MAPS  AND  AERIAL  PHOTO¬ 
GRAPHS,  ARE  TO  BE  ANALYZED.  ThE  ANALYSIS  WILL,  FOR  THE  FIRST  TIME, 

PROVIDE  PRECISE  DATA  ON  HOW  EARTH  CONFIGURATION  BECOMES  MORE  AND  MORE 
GENERALIZED  AS  THE  SCALE  OF  REPRESENTATION  BECOMES  SMALLER.  THIS,  IN 
TURN,  WILL  PERMIT  A  PREDICTION  OF  THE  ACTUAL  TERRAIN  CONDITIONS  WHICH 
GOVERN  FLYING  AT  VERY  LOW  ALTITUDES  WHEN  THE  ONLY  AVAILABLE  INFORMATION 
IS  CONTAINED  ON  A  MEDIUM-SCALE  MAP. 

An  analysis  of  data  gathered  at  a  HumRO  exercise  at  Camp  Carson, 
Colorado,  designed  primarily  to  test  the  efficiency  of  aerial  observers, 

WAS  used  to  determine  the  LENGTHS  OF  TIME  AND  THE  RANGES  AT  WHICH  THE 
OBSERVER-AIRCRAFT  MIGHT  HAVE  BEEN  EXPOSED  TO  ENEMY  FIRE  IF  THIS  HAD  BEEN 
A  MILITARY  ACTION  RATHER  THAN  AN  EXERCISE.  OBSERVERS  WERE  PLACED  ON  THE 
GROUND  TO  RECORD  THE  AZIMUTHS  OF  APPEARANCE  AND  DISAPPEARANCE  OF  THE 
AIRCRAFT  AND  THE  AMOUNT  OF  TIME  IT  WAS  IN  VIEW  (PlG.  10).  PRINCIPLES 
PREVIOUSLY  DISCOVERED  WITH  REGARD  TO  LINE  OF  SIGHT  WERE  APPLIED,  AND  THE 
THEORETICAL  OUTCOME  OF  THE  EXERCISE  WAS  FOUND  TO  AGREE  CLOSELY  WITH 
THAT  WHICH  ACTUALLY  OCCURRED. 

Two  CLOSELY  RELATED  STUDI ES  —  GROUND-TO-GROUND  L I NE -OF -S I GHT  RANGES, 

AND  A  STATISTICAL  DISTRIBUTION  OF  RIDGE  AND  VALLEY  SPACING  -  SHOW  THAT 

THESE  TWO  TERRAIN  DIMENSIONS  ARE  VERY  SIMILAR  FOR  EVERY  TERRAIN  TYPE.  IF 
INDIVIDUAL  SPACINGS  ARE  FIRST  DIVIDED  BY  THE  MEAN  FOR  THE  AREA  (2^,  42,  65) 

Work  is  in  progress  to  determine  methods  for  estimating  the  amount  of 

AREA  WHICH  MAY  BE  KEPT  UNDER  SURVEILLANCE  FROM  A  SINGLE  POINT  AND  THE 
STATISTICAL  DISTRIBUTION  OF  DEPTHS  OF  VALLEYS  ALONG  RANDOM  TRAVERSES. 

A  STUDY  WAS  COMPLETED  OF  THE  INTER-RELATIONSHIPS  OF  CLIMATE,  SURFACE, 
AND  VEGETATION  OF  THE  NEW  ENGLAND  MOUNTAINS.  ThE  RESULTS  OF  THIS  STUDY 
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ON  THE  GROUND  NOTED  THE  AZIMUTHS  AT  WHICH  THE  AIRCRAFT  APPEARED  AND  DISAPPEARED.  ThE  GRAPH  SHOWS 
HOW  WELL  THE  MAP  ANALYSIS  (HYPOTHETICAL)  FORECASTS  OF  THE  RANGES  AND  ELAPSED  TIMES  OF  EXPOSURE 
AGREED  WITH  WHAT  WAS  ACTUALLY  OBSERVED  IN  THE  FIELD. 


INDICATE  THAT  IT  WILL  BE  POSSIBLE  TO  EXTEND  THE  PRINCIPLES  DISCOVERED  IN 
THIS  WORK  TO  CONTRIBUTE  TOWARD  A  NON - i NSTR UME NT AL  CLIMATOLOGY  OP  MOUNTAINS. 
The  SCARCITY  or  climatic  records  for  mountainous  areas  as  WELL  AS  THE 
ABUNDANCE  OF  BIOTIC  AND  GEOMOR PHOLOG I C AL  KEYS  TO  CLIMATE  SUGGEST  THAT 
SUCH  A  STUDY  WOULD  BE  USEFUL. 

K.  Solar  Radiant  Energy  Studies 

Measurements  of  solar  and  terrestrial  radiation  received  on  a 
horizontal  surface  continued  at  Natick,  Massachusetts,  for  the  fifth  year. 

The  components  measured  include  incoming  long-wave  and  short-wave  solar 
and  sky  radiation  and  the  BALANCE  OF  INCOMING  AND  OUTGOING  RADIATION  OF 
ALL  WAVE  lengths  AT  THE  SURFACE  OF  THE  GROUND.  SIMILAR  MEASUREMENTS 
WERE  MADE  FOR  THE  QUARTERMASTER  CoRPS  BY  SIGNAL  CORPS  TEAMS  AT  MaYNARD, 
Massachusetts;  Yuma  Test  Station,  Arizona;  Fort  Huachuca,  Arizona;  and 
Fort  Clayton,  Canal  Zone.  Measurements  of  incoming  short-wave  radiation 

RECEIVED  on  A  SOUTH-FACING  SURFACE  AT  45*^  ANGLE  FROM  THE  HORIZONTAL  WERE 

made  at  Maynard  in  support  of  textile  exposure  tests  similarly  oriented. 

Many  harmful  photo-chemical  changes  are  activated  in  polymeric  and 

TEXTILE  materials  BY  ENERGY  IN  CERTAIN  NARROW  BANDS  OF  THE  SOLAR  SPECTRUM. 

Spectral  energy  may  damage  a  specific  material  by  acting  upon  it  directly 

TO  cause  its  DETERIORATION  OR  BY  ACTING  UPON  CERTAIN  FINISHES,  THE  BREAK¬ 
DOWN  PRODUCTS  OF  WHICH  THEN  CONTRIBUTE  TO  THE  DETERIORATION  OF  THE  MATERIAL* 

Although  much  information  is  available  on  the  effect  of  total  sunlight  on 

MATERIALS,  RADIATION  SENSING  EQUIPMENT  USED  IN  THE  PAST  HAS  NOT  BEEN  FINE 
ENOUGH  TO  PIN-POINT  THE  EXACT  WAVELENGTHS  RESPONSIBLE  FOR  DETERIORATION. 

Through  the  support  of  the  Signal  Corps  Meteorology  Department  and  the 
U.S.  Weather  Bureau,  equipment  capable  of  measuring  incoming  solar  radi¬ 
ation  IN  SPECTRAL  BANDS  HAS  BEEN  INSTALLED  ON  THE  SUMMIT  OF  MAUNA  LOA  IN 

Hawaii,  at  an  elevation  of  13^000  J^eet  above  sea  level,  and  at  sea  level 

AT  THE  BASE  OF  THE  SAME  MOUNTAIN.  THIS  EQUIPMENT  WILL  PROVIDE  VALUABLE 
DATA  IN  SUPPORT  OF  STUDIES  OF  MATERIAL  DETERIORATION,  AND  FOR  STUDIES  OF 
THE  ABSORPTION  OF  SPECTRAL  BAND  RADIANT  ENERGY  BY  THE  ATMOSPHERE.  SIMILAR 
EQUIPMENT  WAS  INSTALLED  AT  MaYNARD,  MASSACHUSETTS,  TO  PROVIDE  DIRECT 
SUPPORT  FOR  EXPOSURE  TESTS  OF  QUARTERMASTER  MATERIALS. 

An  INVESTIGATION  WAS  STARTED  OF  INCOMING  SHORT-WAVE  SOLAR  RADIATION 
AND  ITS  RELATION  TO  STANDARD  WEATHER  DATA.  ThIS  INVESTIGATION,  WHICH 
IN  ITS  INITIAL  STAGES  IS  RESTRICTED  TO  THE  ARID  BASINS  AND  PLATEAUS  OF  THE 

WESTERN  United  States,  has  as  its  goal  the  development  of  a  technique  for 

PREDICTING  SOLAR  RADIATION  IN  PARTS  OF  THE  WORLD  WHERE  RADIATION  DATA  ARE 
LACKING  BUT  STANDARD  WEATHER  OBSERVATIONS  ARE  AVAILABLE.  PERCENT  OF 
POSSIBLE  SUNSHINE,  CLOUD  COVER,  ATMOSPHERIC  MOISTURE  CONTENT,  BAROMETRIC 
PRESSURE,  AND  NATURE  OF  THE  GROUND  COVER  ARE  THE  ELEMENTS  BEING  INVESTI¬ 
GATED.  Eleven  years  of  daily  data  from  10  stations  and  monthly  data  from 
35  stations  have  been  PLACED  ON  EAM  CARDS  AND  ARE  BEING  SUBJECTED  TO 
MULTIPLE  CORRELATION  ANALYSIS  TO  DETERMINE  THE  ROLE  OF  THE  VARIABLES  IN 
CONTROLLING  SOLAR  RADIATION. 

A  STUDY  OF  NATURAL  DAYLIGHT  ILLUMINATION  AND  ITS  RELATION  TO  INCOMING 
SOLAR  RADIATION  WAS  COMPLETED  AND  HAS  BEEN  SUBMITTED  FOR  PUBLICATION  IN 
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THE  OPEN  LITERATURE.  ThE  STUDY  ESTABLISHED  A  HIGH  CORRELATION  AND  CLOSE 
LINEAR  RELATIONSHIP  BETWEEN  SOLAR  RADIATION  MEASURED  BY  AN  EPPLEY 
PYRHEL I OMETER  AND  ILLUMINATION  (viSIBLE  L I GHt)  MEASURED  BY  A  PHOTOCELL 

(Fig.  n).  This  relationship  will  be  of  value  in  establishing  methods 

FOR  PREDICTING  THE  ILLUMINATION  CLIMATE  OF  THE  COUNTRY  FROM  MORE  READILY 
AVAILABLE  SOLAR  RADIATION  DATA. 


L .  Support  to  Scientific  Expeditions 

During  FY  6l  two  new  expeditions  we're  supported  by  the  Department 
of  THE  Army.  The  Mount  McKinley  Range  Expedition,  led  by  Mr.  Adams  Carter, 

WAS  GIVEN  SUPPORT  THROUGH  LOAN  OF  SCIENTIFIC  EQUIPMENT  BY  THE  CORPS  OF 

Engineers.  This  expedition,  working  on  the  North  Fork  of  the  Eldridge 
Glacier,  20  miles  east  of  Mount  McKinley,  carried  out  a  glaciologi cal 
program  in  the  accumulation  zones  above  and  near  the  firn  line.  An  expe¬ 
dition  TO  STUDY  patterned  GROUND  IN  THE  ANTARCTIC,  SPONSORED  BY  THE 
University  of  Wisconsin,  was  also  supported  by  the  loan  of  scientific 
EQUIPMENT.  This  expedition  will  determine  THE  RATE  OF  GROWTH  OF  ICE 
WEDGES  AND  SAND  WEDGES  AND  THE  GEOLOGIC  AND  METEOROLOGIC  FACTORS  THAT 
INFLUENCE  THEIR  RATE  OF  GROWTH,  AND  WILL  ATTEMPT  TO  DETERMINE  WHICH  GROW 
AND  WHETHER  EITHER  MAY  BE  USED  FOR  DATING  GEOMORPHIC  EVENTS  SUCH  AS  THE 
RETREAT  OF  GLACIAL  FRONTS. 


The  Devon  Island  Expedition  sponsored  by  the  Arctic  Institute  of 
North  America,  reported  in  the  Annual  Report  of  June  19^0,  returned  to 

THE  FIELD  TO  BEGIN  ACTIVE  CONDUCT  OF  THE  PLANNED  SCIENTIFIC  PROGRAM. 


M.  Tropic  Environments 

An  analysis  of  environmental  conditions  affecting  testing  in  THE 
Pacific  sector  of  the  Canal  Zone  is  in  the  final  stage  of  preparation. 

This  study  was  based  on  two  field  seasons  in  Panama  in  cooperation  with 

THE  Transportation  Corps.  In  addition  to  a  detailed  account  of  the 
climate,  terrain,  vegetation,  and  testing  facilities  available  near  Fort 
Kobbe  and  Fort  Clayton,  C.  Z.,  this  report  will  give  similar  information 
FOR  THE  Rio  Hato  Military  Reservation  in  Panama. 

A  contract  was  let  with  Indiana  University  for  study  of  the  clima¬ 
tology  OF  Southeast  Asia,  and  field  investigations  were  initiated.  This 

STUDY  includes  INVESTIGATION  OF  THE  PRECIPITATION  REGIME  OF  THAILAND, 
ENCOMPASSING  A  SUMMARY  OF  FREQUENCIES  OF  GIVEN  INTENSITY  LEVELS,  DURATIONS 
AND  SPACING  OF  RAINS,  AND  AREAL  TYPES;  CHANGE  OF  TEMPERATURE  CONDITIONS 

WITH  ELEVATION  IN  THE  MOUNTAINOUS  AREA  OF  BURMA;  DIFFERENCES  IN  LAPSE 

RATES  ON  "dry"  AND  "wET"  SLOPES,  AND  SEASONAL  VARIATIONS;  FREQUENCY  OF 
OCCURRENCE  AND  AREAL  INCIDENCES  OF  TYPHOONS  AND  HIGH  WINDS  IN  THE 

Philippine  Islands,  and  their  duration  and  relation  to  "average"  winds; 

THE  EFFECT  OF  HAZE,  LOW  CLOUDS,  FOG,  JUNGLE  "STEAM,"  AND  SMOKE  ON  VIS¬ 
IBILITY  IN  Malaya;  and  the  altitudinal  zonation  of  these  phenomena  and 

THE  RELATION  OF  THEIR  INCIDENCE  TO  DISTANCE  FROM  THE  COAST. 

A  CONTRACT  WITH  THE  UNIVERSITY  OF  MICHIGAN  CALLS  FOR  AN  INVESTIGA¬ 
TION  OF  THE  COAST  AND  LANDING  BEACH  PHYSIOGRAPHY  OF  SOUTHEAST  ASIA.  THE 
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DAILY  TOTAL  ILLUMINATION,!,  (HUNDREDS  OF  FOOT-CANDLE  HOURS) 
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— •  Curvilinear  Regression  Line 

— o  95%  Confidence  Intervol 
for  0  nevw  observation. 


DAILY  TOTAL  INSOLATI ON,  Q ,  (LANGLEYS) 


Regression  between  daily  values  of  incoming  solar  radiation  (Q)  and 

DAILY  VALUES  OF  ILLUMINATION  (l)  FOR  OBSERVATIONS  MADE  AT  THREE 

locations  I  n  Wash  1  ngton^,  D.  C.  The  data  show  a  high  correlation 
AND  close  linear  RELATIONSHIP  BETWEEN  THE  VARIABLES. 


CONTRACTOR  IS  ENGAGED  IN  DETERMINING  THE  ENVIRONMENTAL  ELEMENTS  (e.G., 
LANDFORMS,  SOILS,  VEGETATION,  NATIVE  ANIMALS,  DISEASES,  AND  THE  PHYSICAL 
WORKS  OF  man)  IN  THE  COASTAL  AREAS  OF  SOUTHEAST  As I  A  WHICH  SHOULD  BE 
CONSIDERED  IN  THE  DESIGN  AND  OPERATION  OF  ALL  TYPES  OF  MILITARY  EQUIPMENT. 


I NGREDI ENTS  OF  THE 
INTER-RELATIONSHIPS  AND 
REGIONAL  CLASSIFICATION 
OF  MILITARY  PROBLEMS  IS 
AMONG  AND  WEIGHING  REG  I 


NATURAL  ENVIRONMENT  ARE  BEING  STUDIED  I N  T HE  I R 
INTER-ACTIONS  IN  SUCH  A  MANNER  AS  TO  PRODUCE  A 
OF  THE  COASTS  AND  LANDING  BEACHES.  A  SIMILARITY 
TO  BE  THE  OVER-RIDING  CONCERN  IN  DIFFERENTIATING 
ONAL  CHARACTERISTICS. 


It  is  EXPECTED  THAT,  IN  ADDITION  TO  PROVIDING  USEFUL  INFORMATION 
ON  THE  ENVIRONMENT  OF  SOUTHEAST  AS I  A,  THIS  RESEARCH  WILL  DEVELOP  AN 
IMPROVED  METHODOLOGY  FOR  MAKING  ANALYSES  OF  NATURAL  ENVIRONMENTS  AND  WILL 
INDICATE  THE  NATURE  OF  MOST  OF  THE  COASTAL  AND  CLIMATIC  TYPES  COMMON  TO 
TROPICAL  AREAS. 
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Signal  Corps 


A.  Meteorological  Support  to  Army  Research  and  Development  Activities 

During  this  period,  the  Signal  Corps  provided  meteorological  teams 
at  fifteen  sites  from  Alaska  to  the  Canal  Zone  for  observation  and  collec¬ 
tion  OF  METEOROLOGICAL  DATA  IN  SUPPORT  OF  R&.D  ACTIVITIES  INCLUDING  ENVI¬ 
RONMENTAL  RESEARCH  PROGRAMS.  SUPPORT  TO  THE  QUARTERMASTER  CORPS  AT  CaNAL 

Zone,  Greenland,  Ft.  Huachuca  and  Yuma,  Arizona,  Natick  and  Maynard, 
Massachusetts,  and  Puerto  Rico  was  provided  during  this  period.  In  addi¬ 
tion,  meteorological  support  was  initiated  by  cross-service  order  to  the 
Weather  Bureau  in  Hawaii  in  support  of  Quartermaster  Corps  radiation 
effects  tests.  Other  sites  at  which  meteorological  data  were  collected 
in  support  of  various  Technical  Services  included  Dugway,  Utah}  Edgewood, 
Maryland;  Houghton,  Michigan;  Fort  Monmouth,  New  Jersey;  Redstone  Arsenal, 
Alabama;  White  Sands  Missile  Range,  New  Mexico;  Fort  Churchill,  Canada; 

AND  Fort  Greely,  Alaska. 

B.  Meteorological  Research 


Under  its  assignment  of  primary  cognizance  for  Research  and 
Development  in  the  field  of  Meteorology  (Appendix  l).  The  Signal  Corps  is 
conducting  several  programs,  the  results  of  which  will  contribute  signifi¬ 
cantly  to  a  better  understanding  of  the  environment  and  to  the  Army's 

FUTURE  capability  FOR  CONDUCTING  ENVIRONMENTAL  RESEARCH.  PUBLICATIONS 
IN  THIS  FIELD  ARE  LISTED  IN  THE  SIGNAL  CORPS'  ANNUAL  REPORT  ON  ITS  COGNI¬ 
ZANCE  FOR  Army  Meteorology.  These  programs  are  briefly  described  below; 

( 1 )  Arctic  Meteorological  Research 

This  work  includes  basic  research  required  to  understand 

THOSE  METEOROLOGICAL  PHENOMENA  AND  PROCESSES  WHICH  ARE  PECULIAR  TO  ARCTIC 

AREAS.  These  include  such  phenomena  as  whiteout,  the  stability  of  the 

ATMOSPHERE  OVER  ICE  CAPS,  THE  LACK  OF  ATMOSPHERIC  AEROSOLS,  AND  THE  CON¬ 
TRIBUTION  OF  THE  ARCTIC  AREAS  TO  THE  EARTH'S  ENERGY  BALANCE.  THE  PROGRAM 
IS  DESIGNED  TO  DEVELOP  A  KNOWLEDGE  OF  ARCTIC  METEOROLOGY  THAT  WOULD  BE 

USEFUL  IN  Army  arctic  operations. 

(2)  Tropical  Meteorological  Research 

This  effort  in  basic  research  is  directed  toward  under¬ 
standing  THE  METEOROLOGICAL  PHENOMENA  AND  PROCESSES  PECULIAR  TO  TROPICAL 
AREAS.  The  OBJECTIVE  IS  TO  DEVELOP  NEW  KNOWLEDGE  OF  TROPICAL  METEOROLOGY 

FOR  Army  use  in  tropical  regions.  Increased  effort  in  this  area  is 

PLANNED  TO  ESTABLISH  AND  IDENTIFY  DETAILS  OF  THE  ENVIRONMENT  FOR  DIFFERENT 
TYPES  OF  TROPICAL  REGIONS,  I.E.,  RAINY  TROPICS,  WET-DRY  TROPICS,  MONSOON 
TROPICS,  TROPICAL  DESERTS,  AND  TROPICAL  HIGHLANDS.  ThE  WORK  DURING  THIS 
REPORTING  PERIOD  HAS  BEEN  CHIEFLY  ON  IDENTIFYING  TROPICAL  METEOROLOGICAL 
PROBLEMS  AND  THE  FORMULATION  OF  A  PLAN  OF  STUDY. 
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(3)  Low  Level  Wind  Research 


This  work  covers  basic  research  required  to  understand  and 

CORRECT  FOR  THE  LOW  LEVEL  WINDS  ON  THE  LAUNCHING  OF  FREE  ROCKETS.  THE 
RESULTS  OF  THE  BASIC  RESEARCH  ON  WIND  VARIABILITY  WITH  TIME  AND  SPACE 
ARE  APPLICABLE  TO  MANY  VARIED  ENVIRONMENTAL  PROBLEMS.  THE  PROGRAM  DURING 
THE  REPORT  PERIOD  HAS  BEEN  ALONG  THE  LINES  OF  ( 1 )  RESEARCH  IN  THE  PHYSICAL 
AND  DYNAMIC  PROCESSES  INVOLVED  IN  THE  BEHAVIOR  OF  LOW  LEVEL  WINDS, 
INCLUDING  TERRAIN  EFFECTS,  VERTICAL  FLOW,  TURBULENCE,  AND  LOCAL  CIRCU¬ 
LATION,  (2)  RE-EVALUATION  OF  KNOWN  TECHNIQUES  UNDER  NEW  CONDITIONS,  (3) 
EXPLORATION  OF  NEW  TECHNIQUES  FOR  OBTAINING  INTEGRATED  WIND  EFFECTS,  AND 

(4)  INVESTIGATION  OF  THE  USE  OF  ANALOGUE  COMPUTER  TECHNIQUES  FOR  SHORT- 
RANGE  PREDICTION  OF  CHANGES  IN  THE  LOW  LEVEL  WIND  FIELD. 

(4)  Sm^ll-8cale  Meteorological  Research 

This  effort  covers  the  basic  research  required  to  under¬ 
stand  THE  PHYSICAL  PROCESSES  OF  LOCAL  EXCHANGE  OF  ENERGY  BETWEEN  THE 
ATMOSPHERE  AND  THE  EARTH'S  SURFACE.  THIS  EXCHANGE  OF  ENERGY  CAUSES  LOCAL 
VARIATION  OF  METEOROLOGICAL  PARAMETERS  WHICH  ARE  IMPORTANT  TO  MANY  ARMY 
OPERATIONS.  The  VARIATIONS  ARE  CAUSED  BY  DIFFERING  TERRAIN  FEATURES, 

SOIL  TYPES,  AND  VEGETATION  AS  WELL  AS  OTHER  FACTORS.  A  BETTER  UNDER¬ 
STANDING  OF  THESE  LOCAL  VARIATIONS  WILL  CONTRIBUTE  DIRECTLY  TO  THE  ENVI¬ 
RONMENTAL  RESEARCH  PROGRAM.  WORK  DURING  THIS  PERIOD  WAS  PRIMARILY  BY  OUT¬ 
SIDE  CONTRACTS.  INTERNAL  EFFORTS  INVOLVED  THE  EMPLOYMENT  OF  AN  ANALOGUE 
COMPUTER  TO  STUDY  THE  INTER-RELATIONSHIP  OF  THE  METEOROLOGICAL  PARAMETERS 
I NVOLVED. 


(5)  Instrumentation  Development 


Many  environmental  factors,  created  or  influenced  by 

METEOROLOGICAL  CONDITIONS,  CANNOT  BE  SUCCESSFULLY  STUDIED  AT  THE  PRESENT 
TIME  BECAUSE  OF  A  LACK  OF  ADEQUATE  INSTRUMENTATION  TO  MEASURE  THE  METEOR¬ 
OLOGICAL  FACTORS.  In  the  CASE  OF  SOME  METEOROLOGICAL  PARAMETERS  SUCH  AS 
SOIL  TEMPERATURE,  SOIL  MOISTURE,  DESERT  HUMIDITIES,  HIGH  ALTITUDE  PROBING, 
PARTICULATE  MATTER  IN  THE  ATMOSPHERE,  ETC.,  PRESENT-DAY  METEOROLOGICAL 
INSTRUMENTATION  IS  FAR  FROM  SATISFACTORY  FROM  THE  STANDPOINT  OF  ACCURACY 
AND  RELIABILITY.  AlSO,  AUTOMATION  OF  EXISTING  METEOROLOGICAL  MEASURE¬ 
MENTS  IS  AN  URGENT  REQUIREMENT  IN  ORDER  TO  FACILITATE  THE  COLLECTION  AND 
ANALYSIS  OF  METEOROLOGICAL  DATA  FOR  ENVIRONMENTAL  STUDIES.  ACTIVITIES 
WERE  CONTINUED  IN  THE  DEVELOPMENT  OF  NEW  EQUIPMENT  AND  IN  IMPROVEMENT  AND 
AUTOMATION  OF  EXISTING  EQUIPMENT  FDR  MEASURING  THOSE  METEOROLOGICAL  PARA¬ 
METERS  USED  TO  DESCRIBE  OR  STUDY  THE  ENVIRONMENT. 

(6)  The  Electronic  Environmental  Test  Facility 

During  this  report  period  the  Signal  Corps  continued  imple¬ 
mentation  of  the  Electronic  Environmental  Test  Facility  in  southern  Arizona. 
While  this  Facility  will  be  used  primarily  to  measure  and  study  the  electro- 
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MAGNETIC  ENVIRONMENT  IN  WHICH  THE  ARMY  OPERATES,  THE  TERRAIN  AND  METEOR¬ 
OLOGICAL  STUDIES  NECESSARY  TO  SUPPORT  THE  STUDIES  OF  THE  ELECTRO-MAGNETIC 
ENVIRONMENT  WILL,  AS  A  BY-PRODUCT,  CONTRIBUTE  TO  THE  ARMY'S  ENVIRONMENTAL 
RESEARCH  PROGRAM. 
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8.  Transportation  Corps 


That  portion  of  the  Transportation  Corps  program  closely  related  to 

ENVIRONMENTAL  RESEARCH  WAS  CONDUCTED  BY  THE  U.S.  ArMY  TRANSPORTATION 

Environmental  Operations  Group  (TREOG)  whose  mission  is  to  "provide 

TRANSPORTATION  SUPPORT  FOR  MILITARY  ACTIVITIES  IN  DIFFICULT  ENVIRONMENTS, 
AND  TO  CONDUCT  OPERATIONS  LEADING  TO  IMPROVEMENT  OF  DIFFICULT  ENVIRONMENT 
CAPABILITIES."  ACCOMPLISHMENTS  IN  THE  NATURAL  DIFFICULT  ENVIRONMENTS  ARE 
AS  FOLLOWS: 

A.  Arctic  Operations 


Project  POLE  HOP  was  an  aviation  exercise  with  the  mission  of 

CONDUCTING  AERIAL  OPERATIONS  IN  THE  POLAR  BaSIN  NORTH  OF  STATION  AlERT, 

Ellesmere  Island,  Northwest  Territories,  Canada,  in  order  to  study  inde¬ 
pendent  AVIATION  logistics  AND  OPERATIONAL  CAPABILITIES  IN  EXTREME  NORTHERN 
REGIONS  (39).  The  aircraft,  two  in -A  Otters,  in  ski  configuration, 

REQUIRED  LIMITED  MAINTENANCE  AND  WERE  WELL  ADAPTED  FOR  USE  IN  THE  POLAR 

Basin.  The  Doppler  Navigation  System  displayed  accuracy  within  spec¬ 
ifications  OVER  all  types  OF  ARCTIC  TERRAIN  COVERED  BY  THE  PROJECT  FLIGHTS. 
These  included:  the  Greenland  Icecap,  the  mountains  of  the  United  States 
RANGE,  AND  THE  SEA  ICE  OF  THE  POLAR  BASIN.  A  TOTAL  OF  APPROXIMATELY  6,000 
NAUTICAL  MILES  WAS  FLOWN  DURING  THE  PROJECT. 

Project  LEAD  DOG  6o  was  a  combined  surface  and  air  exploration  expe¬ 
dition  IN  Northern  Greenland  conducted  by  the  Transportation  Corps 
(Fig.  12).  The  surface  party  traveled  over  1700  miles  while  operating 

OVER  THE  ICECAP  AND  IN  THE  ICE-FREE  LAND  AREAS  OF  NORTHEAST  GREENLAND. 

The  air  element,  composed  of  two  H3^C  helicopters,  traveled  8000  miles 

WHILE  TRANSPORTING  SCIENTISTS  TO  MANY  INACCESSIBLE  AREAS  OF  PeARY  LaND 
AND  Prince  Christian  Land.  In  addition  to  supporting  scientific  studies, 

THE  PROJECT  SUCCESSFULLY  COMPLETED  ITS  MISSION  OF  MARKING  A  TRAIL  TO 
THE  EASTERN  EDGE  OF  THE  ICECAP  AND  LOCATING  DESCENT  ROUTES  FROM  THE  ICE¬ 
CAP  TO  THE  ICE-FREE  LAND  AREAS  OF  WaLCOTT'S  LaND  AND  CrOWN  PrINCE  CHRISTIAN 

Land.  Scientists  and  military  technicians  from  10  military  and  civilian 

RESEARCH  INSTITUTES  PARTICIPATED  IN  THE  PROJECT  TO  COLLECT  SCIENTIFIC 

DATA.  Personnel  representing  the  following  agencies  participated: 
Geological  Survey,  Quartermaster  Corps  Research  and  Engineering  Command, 

THE  U.S.  Army  Cold  Regions  Research  and  Engineering  Laboratory,  Trans¬ 
portation  Corps  Research  Command,  Army  Map  Service,  U.S.A.F.  Cambridge 
Research  Laboratories,  Chemical  Corps  Environmental  Test  Division, 

Signal  Corps  Research  and  Development  Center,  the  Transportation  Envi¬ 
ronmental  Operations  Group,  and  the  U.S.  Navy  Air  Development  Squadron 
Six. 


Project  TOP  DOG  60  was  a  light  vehicle  reconnaissance  over  the  sea 
ICE  IN  THE  sounds  BETWEEN  GREENLAND  AND  CANADA.  A  5“MAN,  3"WEASEL  PARTY 

traveled  a  total  of  220  miles  over  the  ice  north  of  Thule  Air  Base  while 

TRYING  TO  FIND  A  ROUTE  AROUND  THE  OPEN  WATER  AND  WEAK  ICE  SURROUNDING 

Kap  Parry.  This  project  had  the  mission  of  determining  the  feasibility 
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OF  UTILIZING  SEA  ICE  AS  A  TRANSPORTATION  MEDIUM.  ONE  HYDROGRAPHER  FROM 

THE  U.s.  Navy  Hydrographic  Office  accompanied  the  party. 

B.  Antarctic  Operations 


A  representative  of  TREOG  accompanied  the  Navy  Task  Force  as  the 
Navigator  on  the  traverse  from  Byrd  Station  to  the  South  Pole.  The 
mission  of  this  project  was  to  establish  and  mark  a  safe  trail  to  the 
Pole  and  to  locate  geographically,  by  celestial  observation  and  triangu¬ 
lation,  the  east  end  of  the  Hollick  mountains  and  to  deliver  heavy  equip¬ 
ment  REQUIRED  FOR  FUTURE  CONSTRUCTION. 

c.  Subarctic  Operations 

A  REPRESENTATIVE  OF  TREOG  SPENT  SOME  60  DAYS  IN  THE  MUSKEG  AREAS 

OF  Canada  observing  Canadian  oil  industries'  approach  to  operations  in 

THIS  DIFFICULT  ENVIRONMENT.  CONSIDERABLE  TIME  AND  EFFORT  WERE  SPENT  IN 
THE  INTERPRETATION  OF  PHOTOS  AS  A  MEANS  OF  DETERMINING  THE  VARIOUS  TYPES 
OF  SOIL  AND  THEIR  TR AFF I C AB I L I T Y .  ThE  NODWELL  TRANSPORTER  WAS  OBSERVED 
TRAVERSING  THESE  MUSKEG  AND  TUNDRA  REGIONS,  BEARING  HEAVY  LOADS  WITH 
LITTLE  OR  NO  DIFFICULTY.  As  A  RESULT,  IT  WAS  RECOMMENDED  THAT  THE 

Transportation  Corps  conduct  an  evaluation  of  this  transporter  in  a 

SUBSEQUENT  OPERATION. 

D.  Desert  Operations 


Project  DESERT  CONVOY,  conducted  at  the  Yuma  Test  Station,  Arizona, 

HAD  THE  MISSION  OF  CONDUCTING  MILITARY  MOTOR  TRANSPORT  OPERATIONS  CROSS¬ 
COUNTRY  IN  ORDER  TO  DEVELOP  TECHNIQUES  FOR  CONDUCTING  SIMILAR  OPERATIONS 
IN  THE  DESERTS  OF  AFRICA  AND  ASIA.  1n  ADDITION,  A  COMPARISON  WAS  MADE 
OF  THREE  STANDARD  AND  NON-STANDARD  DESERT  TIRe/wHEEL  CONFIGURATIONS  TO 
DETERMINE  WHICH  PROVIDES  THE  BEST  TRACTION  WHEN  OPERATING  OVER  NON -COMP ACT ED 

SAND.  The  terrain  over  which  the  12-man  team  operated  was  representative 

OF  THAT  EXISTENT  TO  VARYING  DEGREES  IN  ALL  THE  DESERTS  OF  THE  WORLD. 

E.  Tropical  Operations 

Project  TROPICAL  WET  took  place  during  November  and  December  i960 
IN  THE  Panama  Canal  Zone  and  the  Republic  of  Panama.  Men,  vehicles,  and 

AIRCRAFT  OPERATED  FROM  THE  TRACKLESS  JUNGLE  7^  MILES  EAST  OF  THE  CaNAL 

Zone  to  the  rugged  mountains  along  the  Costa  Rican  border,  33  miles 

NORTHWEST  OF  THE  CaNAL  ZoNE.  EQUIPMENT  CONSISTED  OF  VARIOUS  TACTICAL 

vehicles,  M29C  Weasel  Cargo  Carriers,  Rolling  Liquid  Transporters,  H-34 
Helicopters,  and  the  Jungle-Trac  Traction  Device. 
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APPENDIX  1 


DEPARTMENT  OF  THE  ARMY 
General  Staff,  United  States  Army 
Washington  2^,  D.C. 


10  June  19^9 


CHIEF  OF  ORDNANCE 
CHIEF  OF  ENGINEERS 
CHIEF  OF  TRANSPORTATION 
CHIEF,  CHEMICAL  CORPS 
CHIEF  SIGNAL  OFFICER 
THE  QUARTERMASTER  GENERAL 
THE  SURGEON  GENERAL 
CHIEF,  ARMY  SECURITY  AGENCY 
CHIEF,  ARMY  FIELD  FORCES 

SUBJECT:  Assignment  of  Research  and  Development  Cognizance  in  the  Fields 

OF  Cryological  Phenomena,  Meteorology,  and  Environmental  Research 

1 .  References: 

A.  Memorandum,  this  office,  subject:  "Definition  of  Primary 
Cognizance  as  Applied  to  Research  and  Development  Activities,"  dated  2k 
November  19^8* 

B.  RDB  165/2.1  (with  attachments)  wherein  the  RDB  assigned 
primary  responsibility  for  research  and  development  in  the  field  of  snow, 
ICE  and  permafrost  on  and  beneath  the  land  surface  (except  the  littoral) 

TO  THE  Department  of  the  Army. 

c.  RDB  133/2^  "Statement  of  Policy  and  Allocation  of  Respon¬ 
sibility  FOR  Research  and  Development  Programs,"  as  supplemented  by 
RDB  133/3  and  RDB  133/4. 

2.  A.  Primary  cognizance  for  research  and  development  in  the  field 
OF  cryological  phenomena  pertaining  to  snow,  ice  and  permafrost  on  and  be¬ 
neath  THE  earth's  surface  IS  ASSIGNED  TO  THE  ChIEF  OF  ENGINEERS.  ThIS 
assignment  includes  responsibility  WITHIN  THE  NATIONAL  MILITARY  ESTABLISH¬ 
MENT  FOR  RESEARCH  AND  DEVELOPMENT  PERTAINING  TO  CRYOLOGICAL  PHENOMENA 

ON  AND  BENEATH  THE  LAND  SURFACE  (EXCEPT  THE  LITTORAl)  AS  ASSIGNED  TO  THE 

Department  of  the  Army  by  the  Research  and  Development  Board  in  Reference 

1  B  ABOVE. 

B.  In  addition  to  the  responsibilities  outlined  in  reference 

1  A  ABOVE,  THE  ADDITIONAL  RESPONSIBILITIES  OF  THE  DEPARTMENT  OF  THE  ArMY  AS 


CSGLD/n  28507 

MEMORANDUM  FOR: 


^3 


CSGLD/n  28507 

SUBJECT:  Assignment  of  Research  and  Development  Cognizance  in  the  Fields 

OF  Cryological  Phenomena,  Meteorology,  and  Environmental  Research 

SET  FORTH  IN  PARAGRAPH  5  REFERENCE  1  £  ABOVE  ARE  DELEGATED  TO  THE  CHIEF 

OF  Engineers.  The  Chief  of  Engineers  will  insure  that  all  questions  of 
individual  departmental  responsibility  are  either  settled  by  mutual  agree¬ 
ment,  OR  in  the  event  of  disagreement,  are  submitted  to  the  Deputy 
Director  for  Research  and  Development  for  decision.  Disagreements  to 
such  decisions  will  be  referred  by  the  proposing  department  to  the 
Research  and  Development  Board  for  resolution. 

c.  The  Chief  of  Engineers  is  charged  with  keeping  the  Depart¬ 
ments  OF  Navy  and  Air  Force  fully  advised  of  the  current  status  and  pro¬ 
gress  in  this  field  and  will  maintain  direct  liaison  for  that  purpose. 

3.  A.  Primary  cognizance  for  research  and  development  within  the 

RESPONSIBILITIES  OF  THE  DEPARTMENT  OF  THE  ARMY  IN  THE  FIELD  OF  METEOROLOGY 
IS  ASSIGNED  TO  THE  CHIEF  SIGNAL  OFFICER.  METEOROLOGY  IS  DEFINED  AS  THE 
SCIENCE  OR  THAT  BRANCH  OF  PHYSICS  WHICH  TREATS  OF  THE  PHYSICAL,  CHEMICAL, 
AND  ELECTRICAL  PARAMETERS  OF  THE  ENTIRE  GASEOUS  ENVELOPE  OF  THE  EARTH, 

SUCH  AS  COMPOSITION,  WIND,  PRESSURE,  TEMPERATURE,  HUMIDITY,  AND  THE  VARIOUS 
PHENOMENA  ASSOCIATED  THEREWITH,  INCLUDING  ALL  THEORETICAL,  SYNOPTIC  AND 
INSTRUMENTAL  ASPECTS  OF  THE  SAME.  ThiS  ASSIGNMENT  DOES  NOT  INCLUDE  THE 
APPLICATION  OF  METEOROLOGICAL  DATA  TO  NON -MET EOROLOG I C AL  TECHNIQUES,  SUCH 
AS  SOUND-RANGING,  EL ECTRO -M AGN ET I C  WAVE  PROPAGATION,  AND  SPECIALIZED 
ENVIRONMENTAL  STUDIES  EXCEPT  WHEN  SUCH  TECHNIQUES  ARE  USED  AS  METEOR¬ 
OLOGICAL  TOOLS. 

B.  No  ASSIGNMENT  OF  RESEARCH  AND  DEVELOPMENT  RESPONSIBILITY 
FOR  THE  SUBJECT  FIELD  HAS  BEEN  MADE  BY  THE  RESEARCH  AND  DEVELOPMENT  BOARD. 

4.  A*  Primary  cognizance  for  research  and  development  within  the 

RESPONSIBILITIES  OF  THE  DEPARTMENT  OF  THE  ArMY  IN  THE  FIELD  OF  APPLIED 

Environmental  Research  is  assigned  to  the  Quartermaster  General.  Applied 
Environmental  Research  is  defined  as  the  collation  of  statistical^  meteor¬ 
ological^  climatic,  and  geographical  data  as  accumulated  by  the  responsible 
agencies,  the  interpretation  of  these  data,  and  the  presentation  of  the 

EVALUATED  INFORMATION  IN  SUITABLE  FORM  FOR  APPLICATION  BY  APPROPRIATE 
agencies  to  logistics  problems  OF  EQUIPMENT,  PERSONNEL,  AND  OPERATIONAL 
FUNCTIONS.  This  assignment  excludes  the  field  of  snow,  ice  AND  PERMA¬ 
FROST  AS  COVERED  BY  PARAGRAPH  2  A  ABOVE- 

B.  No  assignment  OF  RESEARCH  AND  DEVELOPMENT  RESPONSIBILITY 
FOR  THE  SUBJECT  FIELD  HAS  BEEN  MADE  BY  THE  RESEARCH  AND  DEVELOPMENT 

Board. 
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CSGLD/n  28507 

SUBJECT:  Assignment  of  Research  and  Development  Cognizance  in  the  Fields 

OF  Cryological  Phenomena,  Meteorology,  and  Environmental  Research 

5.  The  War  Department  Research  and  Development  Program  for  Fiscal 
Year  19^9  The  Department  of  the  Army  Research  and  Development  Program 
FOR  Fiscal  Year  1950,  and  The  Department  of  the  Army  Research  and  Devel¬ 
opment  Plan  for  Fiscal  Year  1951  are  amended  accordingly. 

BY  ORDER  OF  THE  UNDER  SECRETARY  OF  THE  ARMY: 


C.  G.  HELMICK 
Major  General,  GSC 
Deputy  Director  for 

Research  and  Development 
Log  I  ST i cs  Division 
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APPENDIX  2 


FILE  NO* 

g4/F2  41949  SUBJECT:  Transfer  of  Six  Army-wide 

Environmental  Research  Projects 
TO  The  Quartermaster  General 

TO  The  Quartermaster  General  FROM  g4  DATE  3^  JUNE  1952  COMMENT  NO*l 

ATTN;  Military  Planning  Division  Dr.  Paul  A.  Si ple/53665/kJw 

Research  and  Development  Branch 

1.  An  evaluation  of  the  Environmental  Research  Programs  of  the  Army 

REVEALS  that  SEVERAL  REQUIREMENTS  EXIST  WITHIN  FIELDS  OF  COGNIZANCE  ASSIGNED 
TO  YOU  WHICH  ARE  NOT  CURRENTLY  INCLUDED  IN  ANY  PROGRAM.  ThEY  ARE: 

A.  Research  on  techniques  of  application  of  environmental  knowl¬ 
edge  to  Army -wide  military  problems. 

B.  Support  of  Environmental  and  Geographic  Research  on  Geo¬ 
graphic  Expeditions  and  other  field  projects  not  specifically  organized 
BY  agencies  of  D/A.  The  interests  of  all  D/a  agencies  are  included  in 
THIS  project.  This  financial  support  does  not  conflict  with  existing 
policies  for  expedition  support  but  is  supplementary  to  them. 

c.  Establishment  of  rapid  system  for  the  analysis  of  performance 
of  Army  equipment  under  all  environmental  conditions  following  the  principles 
OF  recommended  in  ORO-R-4^  dated  12  July  195^^  (Project  ENVANAL) . 

D.  Development  of  a  system  whereby  military  areas  can  be 
analyzed  in  terms  of  environmental  stresses,  and  results  organized  in  a 

FORM  ADAPTABLE  TO  MACHINE  TABULATION.  ThIS  WILL  BE  THE  BASIC  INFORMATION 
AGAINST  WHICH  THE  PERFORMANCE  OF  ARMY  EQUIPMENT  WILL  BE  EVALUATED  BY  THE 
RAPID  SYSTEM  IN  C  ABOVE,  PERMITTING  A  REGIONAL  EVALUATION  OF  THE  CAPABIL¬ 
ITIES  OF  MILITARY  EQUIPMENT  IN  THE  FORM  OF  LOGISTICS  AND  OPERATIONS 
ALMANACS. 


E.  Prepare  recommended  D/A  polictes  establishing  design  criteria 
FOR  PERFORMANCE  OF  ArMY  EQUIPMENT  AND  MATERIEL  UNDER  ADVERSE  CONDITIONS 

OF  ENVIRONMENT  SIMILAR  TO  SR  7^5 “7^ “5  * 

F.  Research  on  radical  methods  of  improvement  in  protection  of 

PERSONNEL  FROM  ENVIRONMENTAL  STRESSES.  ThIS  PROJECT  IS  INTENDED  TO  SUPPORT 
NEW  SCIENTIFIC  CONCEPTS  WHICH  IF  SUCCESSFUL,  MAY  BE  IMPORTANT,  BUT  PRACTI¬ 
CABILITY  OF  APPLICATION  CANNOT  BE  ASSURED  FROM  PRESENT  KNOWLEDGE  OF  THE 
SUBJECT . 

2.  The  responsibility  for  conducting  research  on  these  problems  is 
HEREBY  assigned  TO  ThE  QUARTERMASTER  GENERAL. 

3.  Funds  in  the  amount  of  $479^00Q  have  been  included  in  the  FY  1953 
Army-wide  research  budget  to  cover  these  projects.  A  similar  amount  is 


46 


g4/F2 

SUBJECT:  Transfer  of  Six  Army-wide  Environmental  Research  Projects 
TO  The  Quartermaster  General 

INCLUDED  IN  THE  Pl'  195^  ArmY-WIDE  RESEARCH  BUDGET  FOR  CONTINUANCE  OF 
THESE  PROJECTS.  SUBSEQUENT  FUNDING  ACTIONS  ON  BUDGETS  BEYOND  FY  195^> 

ARE  THE  RESPONSIBILITY  OF  YOUR  OFFICE.  UPON  AVAILABILITY,  FUNDS  REFERRED 
TO  WILL  BE  TRANSFERRED  TO  THE  QUARTERMASTER  GENERAL.  ThE  ASSIGNMENT  OF 
TECHNICAL  OBJECTIVES  AND  DIVISION  OF  FUNDS  IS  AS  FOLLOWS: 


PROJECT  NO. 

TECHNICAL 

TITLE  OBJECTIVE 

BUDGET 

PROJECT 

FUNDED  IN 

*A.  0X83050012 

Research  on  Applications 

OF  Environmental  Techniques 

10-16 

1520 

$50,000 

B.  0X83030022 

Support  of  Environmental 

AND  Geographic  Research  on 
Geographic  Expeditions  and 
other  Field  Projects  not 
specifically  organized  by 
Agenc i es  of  d/a. 

10-16 

1520 

$100,000 

c.  0X83050022 

Establishment  of  Machine 
Tabulation  System  of 

Record i ng  Equ i pment 
Performance  under  Specific 
Conditions  of  the  Environ¬ 
ment  (envanal) 

10-16 

1520 

$150,000 

D.  0X83030012 

Development  of  Techniques  IO-16 

AND  Establishment  of 

Geographic  Base  for  "Logistics 
and  Operations  Almanacs". 

1520 

$100,000 

E.  0X83010012 

Research  for  Establishment 
OF  Army-wide  Environmental 
Design  Criteria  Standards 

10-16 

1520 

$29,000 

F.  0X83010052 

Research  on  and  Development 
OF  Radical  Improvements  in 
Environmental  Protection  of 
Personnel 

10-16 

1520 

$50,000 

*THIS  IS  A  CONTINUATION  OF  FY  195^  PROJECT  PREVIOUSLY  TRANSFERRED 
OFFICE. 

TO  YOUR 

4.  Due  to  the  Army-wide  interest  in  these  prljects, 

BE  MAINTAINED  BY  GENERAL  STAFF.  ThE  PRIMARY  CONTACT  FOR 

Dr.  Paul  A.  Siple,  OACofS,  G-4,  Research  and  Development 

MONI TORSH IP  WILL 

General  Staff  is 
Division,  Research 

4? 


g4/F2 

SUBJECT;  Transfer  of  Six  Army-wide  Environmental  Research  Projects 
TO  The  Quartermaster  General 

Branch,  (Chairman,  Department  of  the  Army  Committee  on  Environmental 
Factors  and  Control).  Coordination  with  interested  agencies  will  be  main¬ 
tained  BY  THE  project  OFFICER,  OQMG. 

5.  Background  data  pertaining  to  these  projects  is  located  in  Dr. 
Siple's  office,  Room  3B-480,  The  Pentagon,  and  are  available  to  your 
personnel  for  inspection  and  transfer,  if  desired. 

6.  It  is  requested  that  steps  be  taken  at  this  time  to  initiate 
formal  projects  for  inclusion  in  your  research  and  development  program. 


/s/  MICHAEL  BUCKLEY,  JR. 
Colonel,  GS 

Asst.  Dep.  ACofS,  G-4,  for 
Research  L  Development 


•A 
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APPENDIX  3 


HEADQUARTERS 
DEPARTMENT  OF  THE  ARMY 

Office  of  the  Chief  of  Research  and  Development 
Washi ngton  25,  D.  C. 

CRD/M  7384  24  May  i960 

B&D  DIRECTIVE 
NUMBER  21 


THE  APPLIED  ENVIRONMENTAL  RESEARCH  PROGRAM 
OF  THE  DEPARTMENT  OF  THE  ARMY  -  ANNUAL  REPORT 
(REPORTS  CONfROL~SYMBOL  CSCRb-23l 

(Effective  until  23  May  1961  unless  sooner  rescinded  or  superseded.) 

1 .  General : 

A.  This  directive  establishes  and  provides  instructions  for  pre¬ 
paration  OF  the  Department  of  the  Army  annual  report  on  applied  environ¬ 
mental  research.  This  report  is  for  the  use  of  the  Army  General  Staff 

AND  ITS  research  AND  DEVELOPMENT  AGENCIES,  AND  THE  ARMY  TECHNICAL  SERVICES. 

It  is  also  used  by  the  Army  Committee  on  Environment  and  the  Environmental 
Research  Subpanel,  Army  Scientific  Advisory  Panel.  The  report  provides 

TECHNICAL  AND  PLANNING  INFORMATION  REQUIRED  FOR  THE  SUPERVISION,  COORDIN¬ 
ATION,  AND  LONG  RANGE  PROGRAMMING  OF  ARMY  EFFORTS  IN  APPLIED  ENVIRONMENTAL 
RESEARCH.  IT  ALSO  SUMMARIZES  ARMY  ACCOMPLISHMENTS  IN  THE  FIELD  OF  APPLIED 
ENVIRONMENTAL  RESEARCH. 

B.  It  is  ESSENTIAL  THAT  THE  REPORT  BE  PREPARED  ACCURATELY  AND 
SUBMITTED  ON  A  TIMELY  BASIS  SINCE  IT  IS  USED  AT  ALL  ECHELONS  BY  AGENCIES 
HAVING  AN  INTEREST  IN  APPLIED  ENVIRONMENTAL  RESEARCH  FOR  PURPOSES  OF 
PROGRAM  REVIEW,  ANALYSIS,  AND  COORDINATION. 

2.  Responsibilities: 

A.  The  Quartermaster  General  has  primary  cognizance  for  research 

AND  DEVELOPMENT  WITHIN  THE  RESPONSIBILITIES  OF  THE  DEPARTMENT  OF  THE  ARMY 
IN  THE  FIELD  OF  APPLIED  ENVIRONMENTAL  RESEARCH.  He  WILL  COMPILE  THE 
ANNUAL  REPORT,  UTILIZING  HIS  OWN  MATERIAL  TOGETHER  WITH  MATERIAL  CONTAINED 
IN  FEEDER  REPORTS  SUPPLIED  BY  THE  OTHER  TECHNICAL  SERVICES.  THE  ANNUAL 
REPORT  WILL  BE  PREPARED  AS  OF  THE  END  OF  THE  FISCAL  YEAR. 

B.  Chiefs  of  the  technical  services  will  prepare  contributions 

TO  THE  ANNUAL  REPORT  DESCRIBING  THEIR  RESPECTIVE  PROGRAMS.  THESE  FEEDER 
REPORTS  ARE  TO  BE  SUBMITTED  TO  THE  QUARTERMASTER  GENERAL  EACH  YEAR  AT  A 
DATE  SET  BY  THE  QUARTERMASTER  GENERAL.  FEEDER  REPORTS  BEAR  THE  SAME 
CONTROL  SYMBOL,  CSCRD-23,  AS  THE  ANNUAL  REPORT. 
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m)  DIRECTIVE  NUMBER  21 

SUBJECT:  The  Applied  Environmental  Research  Program  of  the  Department 
OF  the  Army  -  Annual  Report  (Reports  Control  Symbol  CSCRD-23) 

c.  Information  included  in  the  annual  report  may  be  referred  to, 

BUT  NEED  NOT  BE  INCLUDED,  IN  THE  CONSOLIDATED  R&.D  ANNUAL  PROJECT  REPORT, 

Reports  Control  Symbol  CSCRD-16. 

D.  The  annual  report  will  be  prepared  in  accordance  with  Inclo¬ 
sure  1.  Each  technical  service  will  contribute  specifically  to  those 
sections  dealing  with  its  accomplishments  in  this  field  as  well  as  to 
appropriate  sections  of  a  general  nature  reflecting  over-all  Army  accom¬ 
plishments  IN  APPLIED  ENVIRONMENTAL  RESEARCH. 

BY  DIRECTION  OF  THE  CHIEF  OF  RESEARCH  AND  DEVELOPMENT: 


1  I  NCL 

I NSTRUCT I ONS 

DISTRIBUTION: 

Standard 


ROLAND  P.  CARLSON 
Colonel,  GS 
Executi ve 
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